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(57) Abstract: A process for preparing optically active secondary alcohols of the 
general formula (3), [wherein R 1 is linear lower alkyl, an aromatic ring group, or 
the like; A is CH 2 NR 2 R 3 or the like; n is an integer of 0 to 2; and * represents an 
asymmetric carbon atom] by asymmetrically hydrogenaiing a ketone compound of 
the general formula (1) having a nitrogenous or oxygenic functional group at any of 
the a-, - and T -positions, with selectivity among functional groups by the use of 
a rulhenium/optically active bidenlale phosphine/diamine complex as the catalyst 
in the presence of hydrogen alone or together with a base. The optically active 
secondary alcohols obtained by the process are useful as drugs and intermediates 
for the preparation of drugs, 
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^s^m, -Y vr/ntr/m, -Pv»7>;Hk s e c - T^US, 
t e r t i/$uzfti\£)\/*i-)]/m, pyabVi/x^^S, N > 

i'nyf;^^ ->^D^^;vx^;v», s/*aiv?-;i/*?-;Hk ^ 

C© (h) Otf«7?»i, (h- 1 ) fecktf (h- 2) **#i;Uv\ (h 
-2) **J:0#*Ui\ 

d© (h-2) l~ fcV^TIi. B&Sffc^LTt. iv^W&«*9t3S±©» B 

£tz\$x.? U«P*l/V\ rB&M£ l/T#£f 

C© (h-1) *j«ktf (h-2) Kfc^-C, rg^a^^UT^c):^^^^ 
fcUTti, f-x-;Hfi, 7V)V& % en«;;i/S, fcr^Vy**, -f 

$^y*y;Hk tf^-y-yy;!/*, ^ v;*#i7-y*y;vSs f-rvy-NS. i£ys> 
• )vm, ey^$;-)n£, ^-y^-;^ h 

y 7 *;:=.;H6, -f > k u -r v -f > K y ^s, * v x-r ^ v jvm, * 
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^tU^-;H6, #;w^/-y;i/gk 



z<d r 



V torn, ^v\/7 7-;H, ^^> % /f-^-7x^;i/a, fh^tFn^^ 
y*- y rb7tKa^V 7*7 7 — ;H£ £ fir h 7 K P V V*f- 



(h-3) &<fco* (h-4) izn^x, ra.siaifft^ruTti j:v^j8?pikdi: 

=;ns, tr 7 v p -)vm, <<v4a#v v torn, -y ^ #vy -;vas % -y 5 #v 

##i>-v*y tr^-^a, *rt?~ 

*toY**W-to^ 1c*W—to1*s MiVVtoUks \Z^y*J-to 

, ^^tf^7^-;H6, ^^if-^^ ^- y —to 

Sfc (h-2) *J J:tf (h-4) iCfc^T, rgg|» £ bT^ST^ 



(i -1) 



&WbTt» £i^tS 



(i-2) MJtfef b.Tt. J:v^S»**li±0, HJftHfc UT#£"t 
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m?K&v&&2tofc* 7nei/>a, y?-)vm. 

(i-3) W&&Z%bX**^&m&&Mtt&&*&2totz* x^l/V 



( i -4) 



Sftfc, x^l/Vl, T'-r-^a. ^>t 



( i ) ©*-?&, ( i - 1) *5J:tM i -3) *«#*Lv\ O 
-1) *«J:U#*lyV\ 

c© (i-i) ggia&^UT^v^^i^ifi^-ci: 

C© ( i - 1 ) *5 J:^ ( i - 2) izn^X, rg^&^Utt J:V^ 

s;-)],^ 7x^n-i;-;H, 7x7f7«i, 7y-;i/», *-y-v* 
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z<o ( i - 3) # ±tf ( i -4) csvvt\ rg&g**rUTt> «fcv^fti& 

fcUTtt, xb^t: KP7^-;v», r h5 H b'p^x-;l/2S, £n 
^ ;H * (i f ^ 7 ^ -;Hf 4 ^J^ t S ^ i: ^ t- 1 , ifny^;^ 

tit (i-2) fe^.tr u-4) k*sv>t, rajjiai:b-c#*E-r*»aB 
vfou^a, tr9 N /y;i/», -r^yy;v»> # * y u ;wak -r v ;* * -y- v 

^ t b* d ^x-;va, e o y h°7V*d -;H6, -f y -f s #v y 

^^^yu-;vs. <^yy^-;i/S, #*u-y*y-*a* #*u-yy^- 
-r s c £ a*? t s . 

(k) sii^t^t^i^iWi^^^ -oh y/wat, -tv-y 
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7^^jl/S, ^-7*-y$>=;H£* 77U-^;i^ 7x;^i^^-JH, 7x 



^ ? A* \ 



ff7t HD^yy-7 7-/H^/ciif h7b FD^V!/^7x^ : 



(b) g^S^WUtt) J:v^iS0I^7;^=¥;Vi 

(c) g^g^bTt, £^7>&$7;WWl/ 

(d) gf^a^wbTt. J;v^^T>'^=¥;^; 

(e) g^g**UTt><J:V>r;l/'7--^ 

(f) g^fcHUT* ^7=7)V^-M 



(h) mmm^^^timm^mm. 



(b) 
(c) 
(e) 

(f ) 



& M L X & £ v> fifltt: 7 >>V * )V- 
*M h X t» ck V^^7^^^i 
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(f) &&m*GbX*&^7yA'*rM 



I a 

I b 

I c 

I d 

I e 

I f 

I g 
I h 

I i 

I j 
I k 

I 1 



I b 
I c 
Id 
I e 
1 f 

Ig 
Ih 

I i 
I j 



7jc 



*HbX$£^ : »ft7)l'*M 
lit «kV*7/Hr=;U 



§f Life J:v>7U-;Wi 



(II) R 2 i)K ±12tf>S©5*>£> (a) T^^afiifcttT-'V*^ 

ft * b -c *» £ 7 5 ^ ;w«> 
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(Ilk) g&&fc*UTfcJ:^**Ml55J6, 

(III) ±IH<D (lib) (Ilk) (D^-fftfrQ&frbM&MiRb&SZ 
R'CS^t, (Ib)H (Ig), (Ij), (Ik), (lib) frb 

(Hg). (II j ) , (ilk) © rg^a&^UTtctvM i~ 

n u # £ u < & 1 ~ 9 momm-etti^th^m^ ^tt. a: v^g#l«* w u r 

"C J; v % B g| a £ ^ U X & <fc v > t v ^ ^ * £ ft -f . 

(lb) (lib) S^a^WbTfe J;VN{t0^7^=¥;Va^ b"Cii, 

B&S&HbTt, Ja^^va, ^jvm. ^oem 

(I c) (lie) mWkM^ls-tt £^<frtiLtk7)V*)Vmt bX&, 

-fV^ne/H, -fy^^;^, sec-7?JVM, tert-WS, 

^p^pfcVi/^^S, p7p £;vxf-;i^ ^^n^;Mf;H, N > 
^y^ntvn, t e r t - ^^n/of/v^f/H, Hfc 

(id) *ij:t>* did) ^s^ut^v^^;^^^ s/ 
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#w7d\£jv& i/9w7?fr&s V>7V^y?-)V&, -i/?n^*i/)V&$.tz 

( I e) fcitf (lie) g$gft£UTt. ^v^^-^St 7'J 
(I f) *$J;tf (II f) g^^ftWUTtxfcv>7 7;i/^;va^ UT^, 

^>*;VS> p - * h * i/<« > ^;H, £ £ & p - - b n ->*;va# ft 0>J^i" £ 
(I g) fccfctf (Ilg) S&«fc#UT*> <fcv>7U -;V3£i: UTI*, 7x- 

Ii7xr;H v t7f-/H, Mil^7 7 V b V ^1, S&I7 

vf-/va. 7;v;*w-;va, i^^^^tfiz-^g^ft^i-s^ 

(I h) fcitf (Hh) #miR^*£tMB*a&*fll36i:l/-Cfck 
(h-1) «»»4*U-Ct,J;v>M»S**aaS'T?a»«Sl^nfc. 

as, 7*0^;^, 7f-;wa> *vf=-;vas, ^^>;i^ ■< vyntr 

^f-zHB, d7d tf;vx^;i/g x e/^o7f/^f/H> ^^D7f/V 

(h-2) g^aftwu-ct, x^mm&mm&.to. g&Siiu-c^a-r 
^y^-jvMs ^s^nk v 70 tr^s, -rvyf-jva, sec-7f/n, 

t e r t - 7f ->^D7Plf;V^^;VS, ^D7"Dli>xf >> 
^D^fiMfM. ^^D^/Vx^/H, $/£D*V?">M^;Hk ^£ 

(h-3) fMHi«:^UT ! bJ:v^ffl«*3BI6T?jiC»HlftStlfe, ^^S, 
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^V^f;H, sec-^JH, t e r t - ;H, Vt> P 7 n * 



(h-4) 



stife, x^g, yph>S, 7>;ws, a 



y^jim, yyphVi/Ss -Tyy^s, sec-yf;n 

t e r t - y^JH, f y Py'PtiVl'^A'^ pypfcf;i/x^;i/^ i/ 

p^v^^x^^a, $/y n^3f$/;M f;n, £fc&:yy p^^^x^i/ 



(h-1) i)>h (h-2) (CfeV>T, rg^g&^UTt, il^7f 

#v*y/Hk ;**^/y;v», y#*-9-yy f7 , /'j;H 1 ey$>/i> 

tfU^->*-;i/^, fcry^$>.=.;Hk b°7^-;va, X^W-fr^ hU 

7 ^— -< > K y ;wafi, <v-fv K y ^ y x-r ^ ^ y y ^i^ * > 

^>X^^r^V"U;V«> ; 'J ^1, -f7#7'J/H, >J 

*y ^-v-V-frm. y^^^-^a, ^-y^u^-;i/*. jyy^ 



V!/7 7^: 



t7i-;H, f- h7t HD^;i/^y-iJ/H, -r h7 KD^vy*7 y- 



sjfWJi'M* ^>!/7 7-;Pi, *vx##-y-yy;Hik *yy;i/ 

y*- y r h 7 t K D >!/7 7 x;VS *fclifb7tHD y y> 



26 



WO 01/58843 



PCT/JPOl/00797 



it 7 x *. ft t u ^ $ o t u x&mt & - 1 z h . 

CO (h-3) *J J: tf (h-4) Hfc^T, rE^S^^t £ £ 

mm&i 1 1 li v f b 7 k K O 7 7 -;vi, f h 7 b H D f kTo 

XfrhX^W-fr^ kf* US'/HI, 

^k^^-^g. 
- ;VS £ rt: lif- * * ;w 7 * $ #J^1" 5 c: i: *« t* t , kf o U 

Sfc (h-2) fc±t>* (h-4) Kfc^T, rg&H i: UT#£-f S^ffllC 

ZftbO ( I h) *S«ktF (II h) (Dif (h- 1 ) fcitf (h-2) *S 

#£U<s (h-2) lA\ 

Z(D (h- 2) (w*5V^T(i, fiSlSfe'fe^U'C'b J:l^SiK«*S»fc 

K D 7J 5/- U f h 7 k K D ^ V!/75 = fe»r b 7 k K O 

(I i) fcitf (Hi) HJlf^^«ilS^t^ 

(i-D Bii»%*b-c* x^mimm^-em^um^nft. x^w 

(i-2) ■Jft***UT'feJ:V^»««[*3i*±©» tiltUtm 
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zgnB.*i~ J: uMSisHfe, x^i/>s, yptfuv*» y^-^a. *v 

(i-4) £^ffifn«**36±®, Stfe3£i:OT#£1-£ 

JMIJR^fcJ: Utt&Sftfc* xfl/Vl, 7'Ph>>», 7t--^S> ^Vt 

(I i ) fcitf (II i ) fD't'T-kJu ( i - 1 ) *J (i-3) 

Uv\ titz. ( i - 1) Ul\ 
CO (i-l) ti*jv>-Ctt, *«j»%*UXt.«J:v^S«?«t*Jia6-eiSt»* 

(i-l) i- 2) Kfci>-C, rgtjia 5 S:#U-ct»«fci^§jE£ 

hbTii, fi-m 7 >j trpy;m, t^vv^a, -r 
e'j^^-;vs, eu^^-^s, e^-ji/a, ^-frf— *3S. b 

7f 'J ^-JH, #;w^/-y ^>!/7 7-;H, 

f^7x-;H, fh7tFni7^!/-'j;H > x h 7 K Pe>^> 7*7 7 

JV^JVJl'M, 7x;#^x;H, 7x;r7^^Vi, iifrXV- 
y ^W7 7x;i/i > ^V , /f^7ix;H ( fh7t Kd^^ 
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( i - 3) ££lM.i-4) KS^T-, rgJJ|S«:^UTt«J:.v^»« 

y^-;vs, ^7^/0-^1, -y v -r ? *v y ^s* -f^yy-;^ -fs 

(. i-2 ) *S£t>* (i-4) fcfc^T. rm&»fc UT#£1-S^UK 

(I j) *J«ktr (H j) *|fc***LTfcJ:v^*JM*«fcl>T:fck ^xn 

yvjim, b*n'j;vi, e^/y^s, -f^/y^a, 

y-f^/y^a, ^#yy~;vs, f^^vy^-^is, 
s> #*u- % /y e^-^s, f-7^-;va, ^n^^u-^-;^ 

b^y^va, e^.7^-^Sv ^^t^^^-^ii, > > > ^ 

( I k) a5«fctf (Ilk) E&a&*l^£<fcW£^^* il, -' T{ *> -f V 

■ 
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H U Jim, 4 V -Y y K U ;H6. '^X'f^'/'JJl'S, A>y*7 s> 

> v Jim. Jim, <<v*jv Jim, # y u # ; * 

±7^v^-;v^ 7*y$>-;va£, 71M 

Jim. xjiav-v Jim, ^>!/77-;i/S, ^v^7xzji/s, -r 
h 7 n k p ^jvav- v Jim, f b 7 1 h d v^yyyy -jvm&tz »f h 7 

y*-y;l/S, ^vi/77-;H l ^V!/f^7x-;Pi 1 rhvfch*n# 
y;V«, f h7k Kn^>y*77-Mifc(if h^t: Fp^> 

y* f- ;* 7 x x ;w a % # £ u v ^ % o t b x m * 1- 6 c t & t? 1 6 . 

(Ill) KfettS> R 2 fcR 3 fc**»^UT^Utt«J:^S***3ili:U 
T«u T^U^VSS, THff-^VSR, b°n-;l/^ s £nyt>>?&> tfvV-^ 

7$>y$>vat vuypym* viyyy^ ^7^v», ah^e* 

(a) 

(b) Mift»«:*U"CfeJ:v^at«tt7/U=¥;H6» 

(c) tt«lS«:^L/-Ct.J:v^ttJR7;l/4;WS, 

(d) £ 3f L T J:lMitt7;l"¥JHk 
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(e) g&S&^UTfc J^T^Kr-^ 

(f) W.$k£*%bTb±^7 7J\'*)V 

(g) mjfcS£WbT£i:^7y-;v»> 

(h) ^m^^^Mma^MM^ 

( i ) mm&^itsti^mmtDfcmmm ; 

(b) mm&*m\sx & k^mmtkj jv*jv 

(c) M^S'fe^UTt. iv^^T^^^ 

(d) fi$!*£WLT£ ckV^^T^^r^ 

(e) g^a£^i/T£<t^7;i'4--;i' 

(f) gil^Wltt i^T^W*^ 

(g) @^a^WL/-Ct,<J;^TU->'U*, 

(h) am&?*is&m\8t&&&> &tz& 
c i ) mm^^^^mm(o^mmm ; 

(b) g^S^WLT^ckVNiStl^T^^^ 
(f) gatt£WUT£ ii^^WI/a, 

(h) Mm?*%t}mummm& 

(h) ^an^^^t«p^^*W(w^^uv\ 

WB<D-m^ (1) Kfe^T, A^*CH 2 NR 2 R 3 -e^$ti, JloR 2 ^^ 
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NR^T-^S-fb^tJ^^T', W097/253 1 1 <fc tfWO 9 9 

/0 1 4 3 1 -t&Ufcttfitft BG?i> ?5BBJfll^#Ote*fe N «fctf : ?l»K«iOT«' 

[ (^^i^v*-^) 75 7] 7x^m 4-#pn-3- 

7 x — ;l/S, 4-^DD-3--hD7i-;H 1 4-7*D ; &-3-7 
U7I-/H, 4-70^-3- C U^*^*-^) 75 

7] 7i-;H, - 3--hn7i-JVS> 4— 

3-zhD7x-/H, 4-^>^^>-3-75;7xx;H t 4-^ 

v$>;M-^>-3- c («*v$»iO 7573 7ix/n > 

3£&**U ^iL<li4-^DD-3 - [ (^;i/*;w*-AO 

« 

757] 7xxi;l/S#0> S&aSft*rt5 7x-;i/26*a*1r 0 R 2 ***!^ 
D7-trfM, fc^D-pHk AvV^f/H. 4-^b^> v /'f^i, 2, 

4, 6 - b u ;Kv^;H*feiit7 b-f >if ©7S/;H, ifcfcttt 

e r t _^)>^<y^7V7j<- 7i/^, /<><7;v^^>>^7l/^— b^ N > 
^.>^;V77;V/i<-7l/S, 2, 2, 2 - b U ^dox y*v%)\'iS-)\'mm<Dj] 
;W^-bSH&tt3k ifett^'vS^Hk p b^S^V^/HS* p--h 
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y*-;l/- 2 - ;l/vt * :7) xfjVi, 2- ( 1 , 2, 3, 4 -f b 9 t b* D iS 
*y^7yy-§-'< )\>**V) ^?JVm, 2 - (1, 2, 3, 4-fb7t 
Fn^>^7x>-6--fH^» ^S, 2- (1, 2, 3, 4 

T&*d*>, l- [4-^v^/v^-^^- 3 - [ C^^;^^^- 

71") 75 7i-;V] -2 - [ [2- (^V^7xV-3-^W^ 
3/) if^'^i/^T^] x^;>, 1- [4 -^V^tf*^- 3 - 
[ JV) (m-)VK)Vfr-)V) 75 7] 7i-M -2 - C [2- ($> 

/^>>/77V-3 --f )VX*i/) x^;w] ^>^7? y] x#7 l- 

[4 -^>>^;M-3->- 3 - [ 757] 7 

x - -2- [ [2- (9H-^^y-;V-2-^M*^) x^;l/] * 
>^/V7 5 7] X*7V, 1- [4 - 3 - C 

W-JU A 75 7] 7I-M -2-[[2-(l,2, 3, 4- 
f b 7 t H D ^ ^ > Vf ^ 7 x > - 6 - -f ^) ;V] ^V^;V75 

y] x#7>> l- [4-*vs»M-*$/-3- C (^f-^x;v 

75 7] 7xxjV] - 2- [ [2 - (1, 2, 3, 4-fh7bb'D 
^> i /7 7>-6-'fM^^) x^-;v] ^v^;V7 5 7] X# 7 V, 1- 

[4 -^vs****^- 3 - c 757] 7 

x - ;l /j _ 2 - [ [2- (1, 2, 3, 4— rb?V:KP-9H-;fr;WV/- 
7 -^jj-^s/) if;V] /^>^;l/757] x^X 1- [4 

;v^=¥i7-3- [ (xy$>;V7JMs:s;iO 75 7] 7xx;v] - 

2- [ [2- (^V!/f^7iV-3-fW^^) ^y^;v7 5 

7] X#7>. 1- [4-^V^;V^^rt7-3- [ (^VSW C^V^T. 

757] 7xx;H -2- [ [2- (^/77>-3H^ 
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[ (^7:7>77l'*-7l') 75;] 7i-W -2- [ [2- 

7] 71-JH - 2 - [ [2 - ( 1 , 2, 3, 4-fh7tKn^vm 
7x>- 6 — r;M-#$>) x^M ^v^;^7^y] i^x 1- [4--* 

7V] - 2 - [ [2 - (1 , 2, 3, 4-7 1 h7tlb'D^'<>V7 7>-6-^ 

As***/) x^;v] A>^>7=*y] x^v, 1- [4 -^>-7> 

3 - [ 7^.7] 7x-;v] -2 - [ [2 

- (1, 2, 3, Kp- 9H-*^l/-*- 7 -jfrX^i/) 

x^;i/] /<vs;;l/7 5 x^y x 1 - [4 -7 pp- 3 - [ 
(^^;u7>^^-;i/) 7^^] -2 - [ [2- (^>m7i 

3 --oi/;**^) x^;w] ^>^;P7 5 1 - [4 -7 pp 

-3- [ 71/7. 7^x710 75;] 7x-;w] -2 - [ [2 

- (^>!/7 7>-3 — fAo*-*^) x^7l/] ^V^7 5 7] x^;v s 

1- [4-^DD - 3 - [ (^V^7P) (p< 7^71/7 7l/*-7l/) 75^] 7i- 

-2 - c [2- (9H-*^!/-;v-2--f^^i/) x^;v] ^vi7 

;l/7^y]x^y> % 1 - [4-7PP- 3- [ (*VS>71/) (*?-7U*;Ms 
-71/) 7573 7x-7l/] -2 - [ [2- (1, 2, 3, 

^>m7i>-6 — f7i/;*3r>) xf;i/] *yi/)V7 * x-%jy. 1 

- [4-7PP-3- [ {^yV)V) C*1-A/*Attifi—to) 7^7] 7x- 
/W3-2-CC2-0, 2, 3, 4-f h7t HD^>y'7 7>-6 
71/^^r^) X^7U] ^>^7;l/7^ 7] X^7>, l-[4-?PP-3- 

[ (*>$W ^71/7.7^-71/) 7^7] 7x-;H - 2- [ [2 - (1, 

^.>t77l/T ^73 x^ 7 7, 1- [4-7*P ; 6-3- [ (*VV)V) 
77l/*-7l/) 7^3 7x-;V] -2 - C [2- (^>m7xV-3- 
<4fr**i/) x^;U] /<7^7P7 5 ,7] x# ; l-[4-7*P : e-3- 
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[ (*<?)l7.)\'fc~)V) 7§;] 7i-/H -2 - [ [2 - ($> 

/<>!/7 7> - 3 x^;v] ^>^;^7^ y ] x#y l - 

[4-713*- 3- [ (*?}VZ)Vfc-JV) 7 5.7] 7i-/V] 

-2 - [ [2- OH-^^^-Z-fW^i') x^;v] ^>^;vr 

57]x*y> > 1 - [4 -70*- 3 - [ (*Vt»lO 7. 

JV) 75 7] - 2 - [ [2 - ( 1 , 2, 3 r 4-fh7tKD^ 

[4-7*0*- 3- [ (**-;K*JM*=7W 757] 7i-M 

-2 - [[2- (1,2, 3, 4 -f h7t V- 6 — ( fr* 

dr^) x^;l/] s<l/*?JV7 * Si x£7> v 1- [4-7*0*-3- [ (^V 
$W (^^^jM^W 75 7] 7i-^] - 2-[[2-(l, 2, 3, 

4-fh7tKD-9H - ^/l//^/-/l/ - 7 - -f ;V^^r^) x^7V] ^yV)V 

7 i* 7] x# 7 v s 1-C3-C (7« ^VTJV*-^) 75 7] 

71-Jl/] - 2- [ [2- (^>W7x>-3-^/^^r^) X^;iO 

^v^7^;] x^?;v> 1 - [3 - [ i*yp)V) {*3-)V7.)V-fo=- 7V) 

757] 7i-W - 2- [ [2- (^Vi/77>-3 — (JlX^-f) xf 

;V] ^v*7;i/7 5 7] x#7>, 1 — [ 3 — c (7* 5 : • ;^'7^7W1-^x^ 

;^) 7^7] 7x^/1/] -2 - [ [2- ( 9 H-77 7W^/-7l/- 2 — f7V;** 

^) x^;i^] ^>^;i/T^y] i^v, 1- [3- [ (y^w 

Kfrft-JV) 75 7] 7x-;l/] - 2 - [ [ 2 - ( 1 , 2, 3, 4-fb7t 

FD^>m7x>- 6 x^;v] ^>^;i/7 5 7] x#y 

V, 1 - C3- [ ('OSW (*?JV7,JVfr-J\') 757] 7xx;H -2 

- [ [ 2 - (1, 2 , 3 , 4 - f b 7 H D^V!/7 7 > - 6 - ^ W^f 

$/) x^;iO /<>^7 5 7] x#7 x 1 - [ 3 - [ (*>i>)V) {*i-)V 

^7VtH-;V) 75 7] 7xxjV] - 2 - [ [2 - ( 1 , 2, 3, 4-f 
K D — 9 H - 77 71//^ V— 7V— 7 —-1* 7U;t3r:i7) X^7P] * >1V*7U7 5 7 ] X# 
7>, 1 - (4-^>i/>^^^-3-7 5 7 7x-;l') -2 - [ [2- (3> 
/0^*7i7- 3 ;M-#"50 xf;l/] *V*77l/75 7] x#7X 1 

- (4-^V^7l/tf#S/- 3 -75 7 7x-7l/) -2 - [[2- (*7^>V*7 
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3 --f ^##•5') x^;v] *yZ?)V7* J~\ x#y V, 1- 
^W^-3-7^7x-;V) -2- [[2- (9H-^;M!/-;V-2 

--T^;**^) ^v^;i/75y] x#y> % 1- (4 -*y*J)\>%* 

i/-3-75 ;7i^) -2- [ [2- (1, 2, 3, 4 -x h 7 £ K D ^ 

/<>W7iv - 6 --f/M-*$/) x^;H ^v^^r^y] x#yx 1 

_ (4 -^>-»^-^-y- 3 -7 5 J 7x-;W) - 2 - [ [ 2 - ( 1 , 2, 3, 

y ] I^V, 1 - ( 4 - A>^;V;fr^>- 3-7^ 7i-iH - 2 - 
[[2-(l, 2, 3, 4-fb7t KD-9H-W»/-;V-7->f;W 

x^;H ^>^;V7 5;] ; >, i-(4-^PP-3-75y7 

X -;i/) - 2- [ [2- (^vv'f^yiv- 3 -4 xf;i/] a 

y^;V75 7] x^;>, l- (4 dp- 3 -7 5 y 7t-;» -2- 

[ [2- ($>1V*/79V-3 — <)V**V) x^;l/] ^VW§7] x* 
1- (4-^DD-3-75^7x^) -2 - [ [2- (9H-7J7W 

2 --f x^;v] x^;x l - (4- 

^DD-3-75 ;7i-i!/) - 2- [[2- (1, 2, 3, 4-f ^HF 

p^vi/^7iv- 6 — r^^so xf-;H *vs>;i>73 y] x^x 

1 - (4-^P0-3-7^^7x-;V) -2-[[2-(l, 2, 3,4- 

f h 7 k F n 7 7 >- 6 -f JW^i/) x^-;u] /<>^75 7'] x 

£ y > v 1- (4-^DD-3-7^7 x~;U) -2 - [[2 - (1, 2, 

3, 4-rh7fc hd- 9 h-*;w^/-;v- 7 - -f x^;i/] 

>^^7>;] x^yy. l- (4-7nt-3-7^7i-^) -2- 
[ [2- (^>W7i>- 3 --f x^;H ^v^;i/75;] 

x#y X 1- (4-^Pt- 3-7^7xx;H - 2- [ [2- 

7*7 5 3 — f/M-#$/) x^;v] ^>y;i/7 5 y] x^y > x 1- (4- 
7p^£- 3-7 5 ;7ixM -2 - [ [2- ( 9 h-7j;w^/-;1/- 2 --f 

x^;i/] /^^;V75 7] ; 1 - (4 -7P*- 3 -7 5 

;7xxj|/) - 2 - [ [2 - ( 1 , 2, 3, 4-fb7tKo^Vy*^7 

x> _ 6 x^-;i/] ^y^;U75y] x#yx l- (4-7o 
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=e- 3 -75 J 7i-M - 2 - [[2 - (1, 2, 3, 4--rh7fcKD$> 

*>V7 ? y- 6 — f ^V;*^) xf;v] ^y^;V75;] x^yx 1- 

(4-/P : e-3-7^7i-M -2- [ [2- (1, 2, 3, 4-fb 

7 1 K n - 9 H-^;w^/-;i/ - 7 ;^^^) x^v] ^>^75;] 

X#y > s 1 - ( 3-75 J 7i-iH - 2 - [ [2 - (^Vl/f^7xV 

- x^;l/] ^>i»7^ ^] X 1- (3-75>>7 

xx;V) -2 - C C 2 — (,^vy77>-3-f;^^i/) x^AO 

;V7 5 y ] x*7 > s 1 - ( 3 -7?;7i-/l') - 2- [ [2 - (9H-# 
;w^v*— 2--f ;M-*SO if/P] ^>^75;] x^yv, 1- (3 
-7^7xr;H -2- [ [2- (1, 2, 3, 4 -f h 7 t: K D > V 
^7iV-6-'f;Wa^» ^>^7^;] x^y>, 1- (3 

-7 5 7 7xr;H - 2- [[2 - (1, 2, 3, 4-7b7t Ko^yy* 
7? V - 6 --f;V;t^>) x^;W] ^V^;V7 5 7] x£,/y, 1 - (3 - 7 
5;7x-M - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7kKO-9H-*/l' 
/I/- 7 — r;W=lr^) x^] A>^7 5;] 1- (4- 

'^^M4i'-3--hD7x^) -2 - [ [2- (^>y^7i> 

-3 — fjwa-*^) x^;v] ^>^/;V7 5>'] x^yv, 1- (4-^V^;V 

3 — — b D 7l-^) - 2 - [ [2- (^Vi/75V-3H** 
xf;l/] /^>^7^/] x#>>> % 1- (4 -^>}>;t/#^>- 3 - 

- h D 7I-J1/) - 2- [ [2- (9H-*;MHh2-fW^» x 

^>^7?;] ±^;x 1- (4-A>i?;U#i/-3--hP7 
- 2- [[2 - (1, 2, 3, 4--rh7fc h'D^>^7i> 

-6 — f/M-#$/) xf;V] ^>y;P7 5y] 1- (4-^>$>;v 

/fr^>- 3 hD7i-;l/) -2 - [ [2 - ( 1 , 2, 3, 4-fh7tK 
D^VV*7 7 V- 6 --OM-^) xf-AO >^>^7 5 7] i^X 1 

- (4-^>^^-^r'>- 3 - -hP7x-;l/) -2 - [ [2- (1, 2, 3, 

4 - t b 7 1 F o - 9 h - A;i//^/-;i/- 7 - 'f ;^^^» xf-;v] 

4 

75;] X^;X 1- (4-7PD- 3--h.P7x-;P) -2- [ [2- 

(^y/^7xv- 3 --Ok**?/) x^;i/] *y*Jfr7^J1 x*7>, 
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1 - (4-^DP-3--hn7i-;V) -2- [ [2- (^>!/7 7V- 
3 x^;V] ^V-^;V7^^] l-(4-^DD-3 
--hD7i-;V) -2 - [ [2- (9H-*JW^/-^-2-^V^» 
x^;l/] /<VS/;t/7S x#y V, 1- (4 P P - 3 -x h p 7x~ 
)V) -2- [ [2- (1, 2, 3, 4-fh7tHD^V^7x>-6 

)Vit*V) x^;u] ^v^;V7^y] x#y> v l - (4 -?pp- 3 - 

- |sD7i^) - 2- [[2 - (1,2, 3, 4-fh7tb'D^W7 

yy- 6 - j jv%*f) x^;iO ^v^;i/7^^] x#yy, l- (4-^p 

n-3--fD7i-;V) - 2 - [ [2 - ( 1 , 2, 3, 4-rh7tKU- 

9 H-#;w^/-;i'- 7 -^;i/^-^r^) x^;i/] /<vs;;i/7 5>'] ^$;y. 

1- (4-7P ; E-3--bD7x-;l') -2 - [ [2 - > V*^;* 7 x 

v- 3 --OW;**;^) x^;KI ^.v^/*;i/7^y] i^X l - (4-7d^ 

-3-xfD7i^) -2 - [ [2- (^V7'7 7y-3-'f^^t/) 
X?-;l>] AV^;l/7 5;] 1- (4-7D€-3--hD7i- 

)V) -2 - [ [2- (9H-^/;i//^V-;i/-2--l';k^-dr^) x^;l/] /^>>>* 
;l/7^y] 1^7, l- (4-7D ; E-3--bD7ixjW -2- [ [2 

- (1, 2, 3, 4-xb5t H P ^-7 x > - 6 - W x 

^7P] ^y^;v7^] x#y>, i - (4-7nt-3 --hn y ^-ju) 

-2 - [ [2 - (1, 2, 3, 4-f b7tKD^Vy < 77>-6-i';W 

x^;u] ^v->*;i'7^y] x#y>, l- (4-7o ; e-3-xbD7 

xx;P) - 2-[[2-(l, 2, 3, 4-f b7t KD- 9 H-*;W< % /— 

7 -- r;M-*s>) x^;H ^>^;W7 5V] x^x l - (3 --h p 

7ixj[/) -2 - [ [2- (^>m7xV-3-'fW='f'» x^;U] 
^7W^] x^?y 1 - (3--hD7xxJV) - 2 - [ [2- 

/oy77V-3->fW^» x^;H *v$>;V7 3^] x^y>, 1 - 

( 3 -x. h D7ixjk) -2 - [ [2- (9 H- 5/-*- 2 --T7U^-^ 

$/) x^-;l/] ^v>^;l/7^^] x^yy, l- (3--hP7xx;V) - 2 - 

[[2- (1, 2, 3, 4-rb7lih'D^>y^7xy-6-^;W^ 
SO x^;V] ^V^;l/7^^] ; 7> 1- ( 3 -x h P7xx;i,) - 2 - 
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[[2-(l, 2, 3, 4-f b7tKD^>!/77V-6-fM^r^) 
x^;V] *y*?As7 5. Si x*y>£fclil ~ (3--bD7x-;V) -2- 
[[2- (1, 2, 3, 4-T^fcKD-9H-#;W*y-^--7--r;W# 

R^^vv^/PST**^*!** ^flcttcii, l- [4- 
*<y*j)Vrt*is - 3 - [ (^y^;v) ;W 7^] y*- — 

- 2- [ [2- (^vy^7xV- 3 )V**V) xf;H 

-f;k7^;] x^?;v ( 1- [4 3 - [ {*W)V) 

7^3 7xr;H -2 - [ [2- (^W7 7V-3- 
x^;H ^VlZ-f^TS^] Xjjryy, 1- [4-^V^^-^f 
,>_ 3 _ [ (*y>y;i/) (y 75^] 7i-M -2- 

[ [ 2 - (9H-WV-^-2 — (JVrt*^) xf-;H *vW;V73 
y] x#yv 4 l- [4-^>^;V/t^->- 3 - [ (*y^;v) 

73^3 7i-/H - 2- [[2 - (1, 2, 3, 4-fb7tb'P 
V*f ^-7 x > - .6 - -f M^^) x^;W] /<Vl/'f^75^] x# y y, 

l _ [4 -*y*?Ar%*?*/- 3 - [ -HO 7^ 

y] 7I-JV] - 2 - C [2- (1, 2, 3, 4-fh7kHD^>V77 
y- 6 --f SO x^;V] ^>^^7 5;] X#yy, 1- [4-^V 

^;M-^>-3- [ (^yt>;v) 7^3 7xr^] - 

2 _ [ [2- (1, 2, 3, 4-x h?fc HD- 9 H-%)VA)/-JV- 7 --f 

x^;v] ^yy-ovT^ J 3 x#y:y, 1- [4 —*v$>/k#*$> 
-3- [ (*ys>;v) (*yy;V7>;i/*-;v) 7^3 yx.=-JVl -2- 

[ [ 2 - (^>y'f^7x>-3-'f;^^i') x^;v] / oV-f^7 5 
y] x*yv, i- [4 -^y^**^- 3 - C 

7^3 7x-/H -2 - [ [2- (^>V77>-3-^W 
=^y) x^;v] ^yy-f;^* J~\ x#yy % 1- [4-*y$>;M-* % >- 3 

- [ {*yp)V) («vf;w^;v*=.>P) 7^>3 7x-;v] -2 - [ [2- 
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>, l- [4 -^yV)]/***/- 3 - [ (av^) 

7?;] 7i-/l/] -2- [ [2- (1, 2, 3, 4-fh7bHD^W 
^7.iV- 6 --<;l/#dr>) XfJV] *V»/-f ;V7 5 x^y >, 1 - 

7i-M -2- [ [2- (1, 2, 3, 4-fh7kK0^/75>- 

6--r;M-*$') xf-;v] ^>^^7^] ; x i- 
;t=^>-3- [ (^vsw 75 y] 7x^^] -2 

- [ [2 - ( 1 , 2, 3, 4-fh7t KB - 9 H-#;W<V— 7 --f ;l/ 

^-^>>) x^-;i/] ^yyy x£ y l - [4 B b - 3 - 

[ (*y*J)V) (*?JVZ)Vft~)l') 75;] 7i-;H -2 - [ [2- ($> 
^i/y^7x>-3-^W* < » x^;l/] A>^;V7?;] x#y > % 

i - [4-^bb-3 - [ (^ysW c^*-^*;!/*— jio 75 y] y 

* 

-2 - [ [2- (^Vi/77>-3-^M^i') x^;i/] 
7?;] x^;v, i - [4-^dd-3 - [ (^v^'/v) 

75 y] 7I-JH -2- [ [2- (9H-*^ % /-^-2-f^# 
SO AV^;l/7 5 7] x#y >, 1 - [4-^BB-3- [ 

$>/i0 75 y] 71-/H - 2 - [ [2 - ( 1 , 2, 3, 

4-fh7t kd$;a>^7i> - 6 )\>**v) x^;H ^.yw^ 

75;] X^;>, 1 - [4 DD- 3 - C (^V^Jl/) 9)V7.)Vt^- 

;v) 75^] 7i-;v] - 2- c C2- (1, 2, 3, 4-ff7bFD^ 

vy'7 7>-6--(W4i') X^;l/] AV^-f/V75;] x^v, 1- 

[4-^pb-3 - [ (^v$W 75 y] 71-JH 

-2 - [ [2- (1, 2, 3, 4-f h7tHD-9H-*;W^/-/I/-7- 

-f ;i/;*=^» x^;Kl ^>V-r>75 ^x^v, 1 - [4 -^B^e- 3 - 
[ (*v^;v) (*5^i/*;i/*-;i0 75 y] 71-/H - 2- [ [2- 

1- [4-7'Dt- 3 - [ (xvsw 75 ^] 7i- 

;i0 -2 - [ [2- (^^/7 7V-3-^W^» x^;i/] *v*Af/w 
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75 ;]X^X 1- [4-7*CH=-3- c (*ypjv) (*i-)\>*)\<*- 
)V ) 7x-M -2 - [ [2- (9H-^;W^/Wl/-2-^M# 

V) xf^] ^yv^Ts;] i - [4--/a : e-3 - C (^v 

t?)V) 7$Jl -2 - [ [2- (1, 2, 3, 

7; ;] I^>, 1- [4-^D=E-3- [ (AV^) 

AO 7^1 7x=M -2- [ [2- (1, 2, 3, 4-rh5bHD^ 

[ 4 _y 0t - 3 - [ (/< >>>*;!/) T57] 7x-iV] 

-2 - [ [2- (1, 2, 3, 4-f^7tKD-9H-^;WV/-;V-7- 
-f****) X^7V] ^V^^757] i^V, 1 - [3- C 

7^3 7x-;v] -2 - C [2- {y*y\/1-* 

7iV-3-^W) ^>^^5 7] X;? 7 X 1- [3- 

[ Of^T^V*— AO 7^3 -2 - C [2- ($> 

[3- [ (/*v$;aO (pt^;VT.;u^xx;v) 7^3 7xx;v] -2 - C [2 

- (9h-*^/-^-2-tj»'*^) x^;v] A/t^d x# 
yv i- [3 - [ (*v$>ao (^a^a^-ao t^;1 7x-;v] - 

2- C [2- (1, 2, 3, 4-fh7hFD^V^7x>-6H;l/ 

x*A>] ^>^^757] i^V, 1- [3- [ (*V*A0 
(^A'XA-fc^AO 7§7] 7x-M - 2- [[2 - (1, 2, 3, 4- 

T^tKD^V77V-6--f^» xf-AO av^;V7^7] 
x^> A l- [3- C (*VS>A0 U^A^A^-AO 7^3 7xx 
;v] _ 2 _ [ [2- (1, 2, 3, 

7 _^;^^^) x^AO x#y>, l- (4— *vfA< 

^>>-3-7?7 7x^) - 2- [ [2 - (^VW7x>-3--f 

A****) xf-;H *vvVA'7S>'] i^ v, i- (4-axW^> 

-3 -7577 ix;H -2 - CC2- (^Vi/7 7> - 3-TM^» 
x^A/) /<Vi/^75 7] x^7X 1- (4-/<VW^^-3-7 5 
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j 7x -;lx) -2- [ [2- (9H-^/-^-2-'f^ , » x ^ 
*] /0^*75;] X^>. I" (4-^^-3-7^7 
x^;V) -2- C [2- (1, 2, 3, 4-fh7tKDW;WxV 

-6--f JM".**) x*;i>] ^>^*7^;] 1- (4-*V$> 

m{/ . 8 _ 7 ^7i-^) -2- [ [2- (1, 2, 3, 4-fh7H 

L _ (4 3 -7 ^ ^ 7x-;i/) - 2 - C [2 - ( 1 , 2, 
3, 4-Th7kKD-9H-*Jl/^/-^-7-'f)l'W) xf-;V] *V 
^;V7§;] X#VX 1- (4-^D-3-7^7x^V) - 2- 

y]l^> ( 1- (4-^oa-3-75;7x^V) - 2 - [ [2 - 

/o»/77>-3-f^#f) xf-;H ^W-f^7^] x*yx l- 

(4-^D-3-7^7x-;H -2- [ [2- 

2 x^;W] ^W^;V7 5 7] >» V, 1 - (4-*OP- 

3 -7^7xx;V) -2- [ [2- (1, 2', 3, 4-fb7tFDW 

m7xv-6--f;^» xf;n /<v^;v75;] 1- 

(4-^D-3-7^7xx;P) -2- [ [2- (1, 2, 3, 4-fb 

5 1 K > - 6 -fA'*^) x^;v] ^/-f^T^] x# 

;x 1_ (4-^DD-3-7^V7 x-;l/) - 2 - [ [2 - ( 1 , 2, 3, 

;V 7 ^y] 1 - (4-7D=E-3-7^7xr;V) - 2- C [2 

iV-3-fM^» xf;H ^y^^75>] x# 

;x ! _ (4 _7o^- 3 -75;7x^) -2 - [ [ 2 - 

?v _ 3 -^^» xf;v] xvi/-f>U75y] x^v, l- (4-7 

D^-3-75/7x^V) -2- C C2- (9H-77;W^/-;U- 2 --f ^ 
X^;V] ^VV^^7^] 1- (4-7*D*-3-73 

; 7 xx;V) -2- [ [2- (1, 2, 3, 4 -f h V M H D**vy**7 
x> _ 6 _^ x ?■;!/] /<V!/-f^75;] 1 - (4 -7 

D?-3-75;7x^) "2 - CC2 - (1, 2, 3, 4 -r h 7 1« U 
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- (4-^0^-3-7^71^) - 2- [[2 - (1, 2, 3, 4-r 

h7tHD-9H-*^y->i'-7-f;i/*^) x^;v] *viAf 

n 1 - (3-7^7xr;H -2- [ [2- ($MV*/*#7 

x^;i/] *V»/-f/l/7 5y] i- (3-7 

^7i-jV) -2 - [ [2- (^V/77>-3-^W^) x^;l/] 
/^y*^ )]/T^ x^yv, 1- (3-7^7i-;V) -2 - [ [2- 

(9H-*^y*-/V-2-'fM^» x^;V] *vVW ^7* >0 x^y 

V, 1- (3-75;7i-^) - 2- [[2 - (1,2, 3, 4-f h7t 
15p^>^7xV-6-'fA'**S') xf-;V] A>>/^V7^] x# 
1- (3-75; 7x-;V) -2-[[2-(l, 2, 3, 4-fh7 

tFD^>V77>-6 — r /M-^) x^;w] ^v^^r^;] x#>> 

V, 1 - (3-7§;7x-jl/) - 2- [[2- (1, 2, 3, 4-ff7t 
|< D _ 9 H-iJJVAl/—JV- 7 -4)]/**ri/) Xf=-;l/] ^Vi/'f^T?;] x 
1- (4-^V«^f^-3-xbD7xxJV) - 2- [ [2- 

(^> , /^7xV-3->fM4i/) xf-;H ^W-f;l/7 5 7] x^?y 

v r _ (4-AV^l/^^>>-3-xbD7xx;V) -2 - [ [2- 

v>/7 7 y-3 xf;v] ^> , /-f;i/7 5 ;] i^v, l - 

(4-s<.yyj)/**i/- 3 - x^D7ixjV) - 2 - [ [2 - (9H-^;W^ 
! /^_2-^;^^S/) xfM /<Vy''f;V75;] x^?7V, 1- (4- 

3-xihD7x-;l/) - 2- [[2 - (1, 2, 3, 4-r 
b7tb*0^> x /f^'7xV-6-'f/W^ > » x^;i/] ^>y-f^7 5 
;] i3/;>, l - ( 4 - ^y^;*-^ - 3 b D 7 xx;l/) - 2 - 

CC2-(1, 2, 3, 4 - r h 7 t F D ^ > v /7 7 > - 6 - ^^'>) 

x^;i/] ^>V^;V75;] x^x l- (4 -*y*Jf\/**i/- 3 h 

D7ix;V) - 2- [[2 - (1,2, 3, 4 -f h 7 t K D - 9 H - %JVA 
7 _^;V^-dr>» xf;l/] ^Vy*<;i/7*7] x#7X 1 — ( 4 — 
^DD-3-xbD7xx^) -2- [ [2- 7 x >- 3 - -f 

xf;v] ^vv'-f^^y] x^?;x l- (4-^nn-3-x 
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hD7x-;V) -2 - [[2- (^>V77>- 3 

^V^-f^T^y] x^yy, 1- (4 3 h □ 7i- 7V) -2 

- [ [2- (9H-^;w^/-;i/-2-^w^^) x5=-;n ;V75 

y ] X#y X 1 - (4 -7 □ P- 3 --hD7i-;H - 2 - [ [2 - ( 1 , 

vW;v7^] ; x l- (4.-^nn-3--hn 7i-jH -2- 

CC2-(1, 2, 3, 4-r h7tKD^Vy77>-6--fMJf-» 

x^u] ^> W ;V7 xtv x i- (4-^dd- 3--bn7i- 

_ 2 - [ [2- (1, 2, 3, 4-rh7fcKD-9H-#;W^/-Jl/- 

7_^ ;l/ ^-^>» x^;i/] ^vW;V7^] ; >, l - (4-7Dt- 

3--hD7i-^) - 2- [ [2- (^>m7xV-3-fM# 

$0 ^W-f^T^] X 1 - (4-7D^-3--fD7 

x x;i/) -2- C [2- (^>!/7 7>-3-'f^^S/) x^;i/] ^yy 
;i/7 y ] x# y >\ l - (4-7nt-3--bD 7 xx;io - 2 - 
[ [2- ( 9 h -#;w^/-;w- 2 --r -x^AO ^v v /-f^7 5 

y]l^X 1- (4-7D^-3--fD7i-/l') -2 - [ [2- (1, 

2, 3, 4-f- h^t: FD^Wf^7x>- 6 --Ol>**V) x^;k] ^ 

yy^;V75^] ; 1- (4 -7p ; 6- 3 - — b D7i- ;W -2- 

[[2-(l, 2, 3, 4-rb7th'D^V!/77>-6-f;my) 
x^;KI ^V^Jl/7U] I^X 1- (4-7"0 ; e- 3--hD7xx 
)]/) -2 - C [2- (1, 2, 3, 4-fb7HHD-9H-Wl/-^- 

7 --OVX^i/) x^;H ^>W;U7^y] 1 - (3--hD7 

xx;l/) -2- C [2- (^V^^7i> - 3 ->( )\>***/) x^;l/] ^ 
V^;V7 5 7] X^;>, 1 - (3 -xbD7x-;V) - 2 - [ [2 - (i/ 

^V7*77>-3-YW^y) xf;v] ^0^^7 5 7] x^yy, 1- 

(3-xbD7xx;V) - 2- [ [2- ( 9 H-77 7W^/-;W- 2 

3/) if;H ^W'i';V7 5 7] x^;x 1 - ( 3 h D7i-^) -2 

-[[2-(l, 2, 3, 4-fh7th'D^VVf^7xV-6-i'^ 
xf/H ^>^^7 5;] x£/V, 1- (3 -xbP7xx;i/) - 
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2- [ [2- (1 , 2, 3, 4 - t h 7 1 KO^V^ 7 V - 6 - -f 

*/) x^;v] ;V7^ ^3 vifcfii - (3--hP7x^;V) 

-2 - C [2 - (1, 2, 3, 4-xb7VlFn-9H-7>;WV/-;V- 7- 

l 

(1) ©A^CH 2 NR 2 R 3 0J§&T\ R 2 #=7 

fcWT-S'T" hW^^tOfc £\ -JR^ (4) 



HNR 2 R 3 



I [4-b] II 

R'-^CCHzJnCHz-B 2 R"^(CH2)nCH 2 -NR 2 R 3 (4) 

[4-a] [4-c] 

[^•H, R 1 , R 3 ^ f> tftv n littflB ^HC'^^ , S:^b% R 2 &7^*& h tf 

* 

\z 7 ;w # A ;* * ^ # ^St? ^iu IB t IH b ftBfc ©S £ ^ U » 

(a) 3^f0/NDy>> 

(b) ^^;Hx^f;H, p - hfMi^f^S9<o^v*v|x7f 

(c) ratt7V^?Aft$0flBli* ; 

n , A. A. e t a 1 . , Journal of Medicinal C 
hemistry, 10, 462 (1967) ;Larsen, A. A. et 
ai, , Journal of Medicinal Chemistry, 
9, 88-97 (1966), 0 - 7 5 J >T h Xb£<!l0£j8 : M a x w e 1 
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1, C. E. , Organic Synthesis Collective 
Vol. 3, 305-306 (1955), y - 7 5 J V b Wb*«l<D*flR : 
Yevich, J. P. et a 1 . , Journal of Medici 
nal Chemistry, 35, 4516-4525 ( 1 9 9 2 )]©* 

m^mm. ^^i/x-t^k fh7th*o77v (thf) . 1, 4-$>* 

;p (MTBE) IOX-tMII, 7^h-b>;;k 7thX ^f-;Vx^ 

(MER) , ^^*^A75H (DMF), ^f^7tb7 5 
h* (DMA) , N-^WDiJK> (NMP) , $M f-Jl/XJU? * F 

(dmso) #©aift*JR. **y-/K x#y-;k 2-yp;V-;K 1 

mtf^tfhti&tK [4-b] «l«^tlliffl^^«^ mii&©?§ 

_5^^ ;K 3fcfc#a^<fcu~2«*;wav^*iSSfts**, [4-b] 

*<fls#y ^Afcai'ibi^Aoy^iiiiL/T^ 0. oi~io{g^;k 
#&o<tto. i~o, 3 ft^wstfni tci fij&HtiWfcjatt-ta^ 

C©£J&te, - 2 0-2 0 0 o C©i&jg©HT\ If 1~4 

8 mmx-BL&tfftmtstf* 20-100 -coummmx 1-24 ®r$xmm 
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x. 



R" (CH 2 )nCH 2 -B' 

[4-a] 




r\ 

?x° 

R ^(CH 2 )nCH 2 -B' 
[5-a] 



HNR 2 R 3 
[4-b] 



(CH 2 )nCH 2 -NR 2 R 3 



[4-c]' HCI HCI 



HCI #t£ ^ 



R' 




2„3 



(CH 2 )nCH 2 -NR R 



[5-b] 



(5) 



R 1 , R 2 > R 3 ^ n^^t/CBMt (4) illUD^I*^^ 

P - Y)V^y^)V^ym.^(omW^^.'V^ i , 2 -x^v-^-jKf-es o 

^ [4-b] [5-b] ©^^-MWt5;i:i: 

J:(J> F/fS©7 5 J T V y\bi$m [4-c] coi££ii < 0iJ^1-££i: 
**T-£6. -CD [5-a] t [4-b] £: BifiB-l9!5$ (4) <D*§£ 



£ fc, HO f# K £$1" S 7 ^ ^ b Wb&i&) * t L T 6 CI 

-J&5$ (1) CDA^CH 2 NR 2 R 3 t:\ fio, R^T^S, $> U < 

>r h>>fb£<$i£>i: : mi*, mm^^s m&mn, ioe d) , 8 

0 - 8 9 ( 1 9 8 6 ) , & h tf T a k a y u k i Kawaguchi e 
t a 1 . , Chemical & Pharmaceutical Bui 
let in, 4 1 (4) , 6 3 9-6 4 2 ( 1 9 9 3) fcffitt©&*n©;fr$Bfc 
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H2NR 3 



X [6-a] HCI^ f JL 3 

'-^Nc^nCHz-B 2 ► ► R (CHzJnCHjrNHR 

HCI 

[4-a] [6-b]- HCI 



(6) 



R 17 C(=0)-B 3 

[6-c] 



X V r,t 

R ,/ ^(CH 2 )nCH 2 - NR 3 



[6-d] 



[5$i*K R\ R=\ n&fctffcB a i±t&iBi:Blfc*l*fca*U 

R 1 7 tt, 

(a) T)\>*)Vm, &tz\* 

(b) T^a^r^S ; 

(a) t&m. **&*r®^nyv, 

(c) *f ^gp^x**, P - h'>;i/ggx^x;v». M)7^n^^> 

©ffiillliSfc^T. ] t^$^5i5C, Bftit«B 2 £*^S^ bWbi^ [4- 
a] ^ M7§>M [6-a] J:4»£3ttS£i:»::J:»K 

5 J >T h V<ffc£® [6-b] fc£j8U O^-Cd© [6-b] «75;I5:s 
Ri7 C ( = 0 ) _ B 3 [6-c] -Q^MJVM^CM. *>^<\t7 

C6-d] fe^-rS-ii* s t?^S. 
*SiMi-#53S (7) 
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/— \ HzNR 3 f-\ R ,7 C(=0)-B 3 

°V° t6~a] Y [6 - c] , 

R'-^tCH^nCHz-B 2 ~ *~ R^^CCH^nCHi-NHR 3 

[5-a] C7-a] 



(7) 



R 1 ^(CH 2 )nCH 2 - NR 3 >~ R ,XN (CHt>"CHr- NR 3 

[7-b] [6- d 3 

■e**n-6J:5»^ ^MB 2 ^:*1-6^^-^ [5-a] fc, g-»7 3V 
<fb£f$) [6 -a] J; £ US :: fcti'J, I-I7 ^ > >T $ - A 
[7-a] oVN-ec^H-^T^^S?:, 7S^Wb*!K fcO<l*7 

^^v^^^tf-^WbaJ [6-c] i?#SI1- £ c: J: £ «fc U , 7 3 FSJg* 

tftlS'feWi-S'Jr^-^IH [7-b] ^tS-k^-tft. £ © [ 7 - 
b] *»&ift?IW«IIb-C, [6-d] %^fiR-r*aiat»^»f*wi:**"t? 

[4 -a] £fcj± [5-a] -*-»7 $ Wb£48l [6 -a] i: 

x~r>K rh7tKD77> (THF) , 1, 4-*J**Vr>* ^V7P 
fc*;Wx--r;V (IPE) , tert - 7*f-;V* f-^x-x^ (MTB E) 
x— rJl/*}ftiSk 7-trb-Mj;k ^^xWf> (MEK) % 

^f»A7U' (DMF) , ^^^^7-t h7^ K (DMA) , 
^piJh'V (NMP) , ^^;l/7JV7*3r>K (DM SO) #0lH4$ 

ft, fcU<tt**>'-/K x#y-;k 2-7'd/V-;K l-7*#;--A\ 
[6- a] fc, 8jKfc*feT*»WMJBv^*£tt, ±B»»«:fll^ft 
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1*1^5^^, 3fefc#*l/<tii ~2{g;e;i/jBv N <5-£^-e£6o 

MtSB 2 ^\ atffb^UflA* 3^Mb#y?A# 

o. i~o. sflj^^siwrscifcuiy, kjsb#^*&^i*£ 

COKJE&l*» - 2 Ofrb 1 0 0'C©?aglfifflT% 0. 1~4 8B#|WT?^ 

2 0*»?> 5 0°C©i&fi$SIST\ 0. 1 ~ 1 ftlffl-C^flS 

;k $ ibtc#£U<te3~3. 5^^e;i/(D [6 - a] fe, b;Wxv^©2K2:S 

L, 0£U<{*1~1. 5L©, 5~5 0W/V%«tb U # 
*U<&1 0~2 0%#»fb*hy U 0~10°C, #£U< 

~3H#F*a£/££i±T, H-&7 S J * \ y4h&® [6-b] 

£ bfc&m&fc\>X0~5 OtXDMtfiffltN #&L< til 0~3 0tJ<Ofi 
b] CDife'Sr^^i-SCilfeT^^. R 2 1-£4ot> R 1 7 C ( = 0) T*ift$ 

eene.T. W. et a l . , Protective Groups i 
n Organic Synthesis (Wiley-Interscie 
nee Publication) Cffitt£ftTV^5iHr0#ffifcfl£oT&«S 
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[6-b] C, ^^DDX^>^THF^if©^ff T\ 0 ~ 3 0 'CCDjSgtS 

-flS5$ ( 1) ©A#0 R 4 ©££T\ So, R 4 ^S i R 6 R 6 R 7 (Dh 
-IS^ (8) 



NaOH 



(CH 2 )nCH 2 -B' 



R' '^^(CH 2 )nCH 2-OH 



[4-a] 



[8-a] 



1) NaOH ^ 




2)HCI I? 



R" ^(CH 2 )nCH2-B' 

[5-a] 



B 2 -SiR B R 6 R 7 



[8-b] 



R" ~(CH 2 )nCH 2 -0SiR 5 R 6 R 7 



[8-o] 



(8) 



[^cf, R\ B 2 , R<\ R\ RTfrbtfiZn (£, mf IB £ lU L/^^^^1". ] 
T*^^tl6 J; o [4-a] &3VMi [5- a] N aOH^KOH-fei:' 
<DT hi] UT'BffiUT ( C5- a] Ofcttt, ^^-/^Mllw <t Oflft^S£ 

ut) ^bti&t Yv*^tr h>it&Va [8-a] c^ut, * u ;Wb#JT-& 

6B 2 -SiR 5 R 6 R 7 [8-b] £&J&£-£5 d £ J; U , D ;V * * ^ h 

Wb£%[8-c] &£$i-£#&£WFl-s::£a*-ct<s. c©->y;wbH: 

J&&> : G r e e n e , T. W. et al. , Protective 
Groups in Organic Synthesis (Wiley— I 
nterscience Publication) ^fBf^tl/T V^S, zK^ 

[8-a] ^THF, ^PD^X DM F & t*C0}§^4 l N 



o . i ~ i o ^jv/hm 



&b<lti/V Mtm^ftbT 1 . 0~l. 5{g^;V, jf£U<&l . 1-1. 
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3^;w£H mmumtbxtoZ. 0-3 0 o Ctf>i&£f£ilT\ 

0B*«t -w;7i=hdo^7 >«0$/y/WM«* i . 05-1. 2 



R'-^(CH2)nCH2-B 2 

[4-a] 



HOR 4 XI* M + ~OR 4 
[9-a] [9-b] 



R ,X ^(CH 2 )nCH2-OR 4 
[9-d] 




HOR 4 Xit M + "OR 4 
[9-a] [9-b] 



t 



(9) 



r\ 

0. .0 



(CH 2 )nCH 2 -B' 



*~ R 1 




(CH 2 )nCH z -OR 



[5-a] 



[9-c] 



[5-a] £^T&/£Si*SS!J&*ffl^&-^ T *^ x^-^fcil 
^^(C|Ji«-rS^^HJ:U, x-f^4tt5^b^i [9-d] 

dOHOR 4 [9-a] ilJjftgtliB 2 

7hKD77> (THF) . 1, 4~V**yy> ^V^D^X-f^ 
(I PE), t e r t -T^Mx^X-t* (MTBE) ^x-x^m^ 
7-feh-bU;K rtbV, ^f/VxfMl>> (ME K) , ^x;w* 



;VAT^ b* (DMF) , ^x*7-feb7* H (DMA) , N-^WD'J 

h> (nmp) , vti-fr^fry***;* (dmso) momm®*. mm 

B 2 K#l/T, i-io^;vo, »*U<»±1. l~2» i e;W0 C9-a] 
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[9-a]^\ *9J-A>. x^y-;K 2-yD/VWK 1-7 

HOR 4 [9 -a] £>7j<@tg£, Tjc^-fb^ b V V A^O****flS». -rb^7 

At KD^r>> b^©&i£S£Jl^T:> ig:M + "0R 4 [9- 
b] M+te-mo&m-i *>*>ly < f±&ES»7 V^-^A^V&a* 

■T. ] fcUTi&flHbU - 2 o~5t:<Dtt«fl*Mgi&T"T?, [4- a] £{^JI3£ 

t§, ttris i: C<fc:#r«:. APyv^illilJ:^^ 0. oi~iofg 

^e;k »*u<l*o. i~o. sffift^sints-fc^AU, fijtSWM'feS* 

CpSJE&tt, -2 o~i o oxjoflAISH-o, 0. 
1~4 8^-0^1-5- fc**-et-6**. 2 0~5 0TCOa'jSE«Hl?» o. 1 
~ i mm-e$z&-f£ 15 V^fflt hxmi bfr&. 

-«5£ (1) ©A**CH (OR 18 ) .OH*, -t«i*>^^^-^BK*lPl6 
n*>'0 CDJi-^, (10) 




[10-d] 
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cats R i &hxf\zR is &mitmbMm**t. it^nsi^, 9 

\)7t*4?-j\,m [1 0-a] £K&JflV^*\ tfeli^tO^WbWk^ 
!$1 [10-d] 4, IS IS (Bruce, M. J. et a 

1. , J. Chem. Soc. Perkin Trans. 1, 14, 178 
9-1796 (1995) feKliTanaka, Yasuhiro et 
al. , Chem. Pharm. Bui 1. , 4 4 (5) , 885-891 
( 1 9 9 6) ) lZ$t?T. 4 1 %%fc*mmty**)V7.)\sfr*i/Y*m^'t 

[ 1 0 - a] *JBV N T, Xmm<D / M<»l3& (Evans 
et al. , J. Chem. Soc. , 3324-3328 (1955) ; 
Henery-Logan et al.,Chem.Commun. , 13 
0 (1968) ;Trost, B. M. et al. , J. Org. Che 
m. , 45 (14), 2741-2746 (1980)) iZ$t?X£f&t Z> - 

JM£B«J£&s R l5 OH [10-b] -emiZftZTK^-h^ 

U<»1, 2 -X# V3>#-;M» 1 , 3 - ^D^v^-^o^-m 
1-1 OflS^JK #*U<l*l~2«H6/WflV v C, b/l'XVfOil'f 

cifcCfcU, a-'rji-MhXb'&m Ci 0-c] fc^jfcts - 

Xi; Chan, T. H. et al. , Synthesis, 3, 2 
03-205 (1983) Kffitt0&fc0#SfcJS^*Ui, [ 1 0 - a] £ 

[io-b] *&JUi/Vfr9nV VQtoMZWtl&t&Ofc&Ts * 

fi-C 12-2 4fl#F?3£JS3-tf:£ ttWI^A^^frl?, [1 0-c] 

a-fcfc-TJSS. £/c, [10-a] tffiVN&V^iJ&fcbTte, 4r9 
<D^3- )V>r b Wb'&ftl Cl 0 - d] -.Tiecco.M. et a 

1.., J. Org. Chem. , 55 (15). 4523 -4528 (199 
0) £§3tttD 1-&*>*> [1 0-b] O^&T* iQ$TKSI-M 

iujixfi-ca* ci o-c] 

fcfc, n*5l©#^ -«35 (11) 
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O EtaN XI* LDA OTMS CH(OR 15 ) 3 [1 1~b] o OR 15 
[10-d] [11-a] [11-c] 

u ^xy-jl/x-r^ [1 1 - a] XMB^O^O^m (Ma k i n, 
S. M. et al. , J. Org. Chem. USSR (Engl. Tra 
nsl. ), 17 (4), 630-634 (1981) ;Sakurai, H 
ideki et al., Bull. Chem. Soc. Jpn.,56 
(1 0), 3195-3196 (198 3)), 1-&*>t>WI*X?-;K>S># B 

cM#>&i:*<D#:/P b ZnC l 2 ^HJ ^;V3-K N >7>&£ 

l-b] -7 8-2 5°CO^^fflt' 1 ~3B4f^S^$^r^- *^ 

0 ->r#-)V>rh>4k£m CI 1-c] ^^tS-t^T'lS. dO^U^ 
xy^i^^ [i i - a ] ?-;l"5r f l/fc&m [10-d] 

i-i. m=E^©b';xf;i/7 5v^ lda (yf^A^y^DW 

n^2©Jl-^, (12) 
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[12-g] 



£^1". ] rff8R©Y ->r#-fr-h V JVm [ 1 2 - a] 

JCMBWAWfife (Kirrmann et al. , Bui 1. Soc. 
Chim. Fr. , <5>2, 2150 (1935) ) l^ot, ^^f;VX 
-7^k THF&^tD^-T^jW** - 7 8 ~o'c (Dik®m&$L-e. 1. 

0-1.0 5{g*;i/cD^u ^-v-^ttai c 1 2 - b] h 1 ~6t$i?g£jS2-ti\ 

y<b&® C 1 2 - c 3 t^t^It^^a. -YVJV [1 2 - d ] 

^i^pij H [ 1 2 - f ] KftbT, X^ia«©^^©^^ (B a r 1 u e n 
g a ( J. et al. , J. Chem. Soc. Perkin Trans. 
1, 3113-3118 (1988)) ^X^I/X-^JK THF 

#©x-t^&7K«4k - 7 8 — 2 o°ccK&irr:\ y-y^-^ny 

Wb<© [1 2-e] fcU^f l^K^fc^V ^Aft&^^kfi 

0-1. lfe*:)l(D$® s &W*:fcfo2^* §l^^t#^^Tl~2 
Bt^OiP^K^E^^^^I"-^^^'^ [12-c] *£mtZ>H&bM&t 
3 C S e 
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£fc, Ni;<-bU^ CI 2-d] H [1 2-f] (^tt, i? 

x*;Vx-t/H*, [12-e] t&mWH'V Zt."C'& 
*CK«$tt*Y-^^-^^y =L ^'-^W* [1 2-g] 4, X^IBS©^ 

£Q©;fi"?£ (Watanabe, Masami et a 1 . , J. Chem. 
Soc.Perkin Trans. 1,21,3125-3128 (199 

4) ) fc*jfeo*C» ^x^/H-t^K THFf(DX-fMI*^l^ ~ 7 
8 2 0°C©{g?&T% 1. 0~1. lft*;W8^"C#$£Jfc2i2\ 3I£8I* 

»aii-Cl~2^W©iB2K^lWSl6^twJ:KJ:y» [12-c] 

^ (2) t?^£*k 5£4>, m{±, 0*^2©I^5:/7U m 

* 

(a) 7K^> 

(b) ^n^v, 

(c) 7;V3^r^S, 

(d) ^;V7K=¥^^Va£. 

(e) #©7-^Vi ; 

-*Jj:t>* [BF 4 ] "#WJ^^nS. Hfc* /M3$*V, fc£t>* [BHj 
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(13) 



(a) 7K^. 

(b) fi»7/P=¥^lfi» 

(c) i&BLTfr □ 

(d) N (R 1 4 ) 2 ; 

(a) 7K^> 

(b) iSMT^^^a, 

(c) fi»7;V3#^l; 

(a) MT^^^*, 

(b) fiHRT-rt' 3**36 ; 

t ivW^uvsi, fcavM* r-ocH 2 o-j -e*S£UfcS£S*#mfc 

7^*;V3£, ADv-'X ^^{iMT^^^^SO^-rti^^PjMJR^^S 0 

-BlfflflS^ttsyx^S'fe^t. ] •ess ft*. 
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ClcD-flSiS (13) ©«f T\ R 8 &> 
( a) tK^, 

(b) {g^7;V^^S, 

(c) 4M7;V3*:>S> 

(d) N (R 14 ) 2 ; 

(b) &m7)V*n<M£ btii, ^^S, v:/d tf;w», t 
Jim £ b u 7 p ^ * u v\ 

(c) <g®7;V3^>»i: L/TI±, ^b=¥^», 
tert-^R^l, lfclih'J7^n^ h^^Sf&i^tSC 

(d) N ( R 1 4 ) ^z&tf&R^t Ltlt, ^f-^S, xf^S, -fV7n 

ft * ci k s- , # * u < » * f-^aif ft 3Mf a k *«-e § & . 

(a) zKfH, 

(b) <B»7;V^^*, 

(c) fi»T^3^ s >lt ; 

(a) 

(b) flfifcT**^* ; 

R 9 (i, 
( a ) 

(b) ffii»7 

(c) «7;v^^^S, 

R 9 fcR 10 ^ft^^lK^fe^t/R 9 kR 10 k^ii^^r®^^ &5fcUT, 
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(b) IilR 8 ^tlt : fei , '^7^1/V^ &tz\,± 

(c) r-OCH^-jT^tfetHSR^t^U^l, 3-*V 

r 1 0 

(a) flSfcT/i"*^*. 

(b) jga7^3#'>i» 

aibt, ^n•€ ^ n^OR 9 ^;R 10 ^l^^l/TV^S^>'•lfV^^:t : fe^MT© 

(a) g^»R 8 &^ UTt, ctv^x U >^ 

(b) «tfta R 8 «: ^ U T t. ivW^l/V*, 

(c) r-OCH 2 0-j t?i»£Ufett8l3&R 8 fc#U"t:*»*^l - 3 

y-iwj* ; 

% b T t> J: V>CL £ & 

(b) ffiay^Ki^iUli, **;V3S, x^;i/», -fV^D^I/i, t 

(c) ttT^^^ihitit *h**s, xh^>>a, -ryyptf* 

JLCDR 10 Kfc^"t, 

(a) {ga7^^^»fcbt(*. pt^^S, x*;Hk -fV^DlfM, t 

(b) @I7;^Jf^Si:btll ^h^r^S, -fy^D** 
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d©R 9 ©PpT'&, 

(b) &m7)V*)Vms 

(c) 6l7^3^>i, 

•e ft^'ft© R 9 tR l0 t tfti-s b-c^^^y^ywtttiz^yom ■ 

■ ( a) g^»R 8 £1r UTfe J:V>Tb7 V 

(b) S^SR^^UTt.i^t^^l/V^ 

(c) r-ocH 2 o-j T'iSS^b^a^aR 8 ^*^^*'*^ 1 . 

ft* ft© R 9 1 R 1 0 2: k *• t ftTO* : 

(a) til R 8 %f b 1 1 i V^f > 7 1) 

(b) t^iR 8 ^l/t^J:^t7^Vl, £fcl4 

( C ) r-ocH 2 o-j -e^b^iiR^f btfcJ:^l, 3-*> 
^figtSit^. R»©i;tJi!ftbv^litbt^t5-t^tS. 

CI £> R 1 0 © *fi T* 

(a) fiJR7^^^*. 

(b) fi»7;W3* x >36» 

* ft* ft© R 9 R 1 0 1 v> £ * Vtf £ %> MT©^ : 

(a) fiSR 8 4f bTti^fh7l)Vi, 

(b) g&gR 8 fc^UTt»£v>:J-7#l/VJl, 

.(c) r-OCH 2 0-j "e^U^g^*R 8i l:*l>"C=feJ:V>l, 3-*V 

%^-T6di:fe, COR^O^^b^Iitbt^tS^i:^^^' * 

it, ^ft*ft© R 9 £ R 1 0 1 j)*mitLX^&«>Vy*£t t> H&T©^ : 

(a) Mg|gR 8 £3f l/T^^x b7 U 
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(b) g&*R 8 &iri/"ct><fcv^7# uym> 

( C ) r-ocH a o-j ■eft^UfeMiR'**^*'*^ 1 ' 3 "^ v 

R"fcfc#®R l R 10 *Mlil#©R 10 «^** 
Ar l fcJ:tfAr 2 ^ f^WHibt. M«t« U < fcMM*tt©«»7A' 

(b) ad^vi 

sciii^-et, #£U< (i7y3?& 

A r 1 fc<fct>*A r 2 HO U"C*'o*C tl^l^^^tt «t < s ±ffiS^&^ 

JIB) . 3, 5-^tert-^Wx^ p _^^>7xx/H, 
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UT, ^^'ft&AzK^ 3, 5-S/7^7i-M (dr^U^S) , 

3, 5 -*J 4 h3r77x.n;i/a-e&SJi££> #£UV^Ji:OT 

mi hZ. ttf-Q% 6. Ar'tAr 2 o"C, 3, 5- 

^^^V7i-M (^i^vs) , tb<&3, 5 -^^^-^ 

£<bf^ (13) (D%^&'&~&-fo7,7 4 V@Bffi^©>t»"C\ 

ztz&h v y)v^u^^)vm^^t. fio, R 9 a* v zk^, ^A'S, hu 

At 1 £ A t 2 t. 3&*pl $>-z>X ^ 7x^/H, m-MJ^S, P~7M07 
i-M, p-^DD7x-M, 3, 5-^^f/l/7x-/Vi (^r^'J^ 
ft) , 3, 5-^tert-7^7ixM, p - ;>< h * ->7 x^;Vg, p 
-tert-T'WixjH, p - h»J ;l/»£fc(£3 , 5-i?*?-)V-4- 

^^UV^y^^-To 1"&*>^ 2, 2' -tl'T.- (^7ix/^7^) - 
1, 1' -\£i-7i-)\> (.mm : B I NAP) (0^ft?ft<D%^^.W. BIN 
AP0Dt7^ l/>^^SP^W^5t7U$tl^2, 2' -If 7. (^7x^*7x7 
^7) -5, 5' , 6, 6' , 7, 7' , 8, 8' -#**fcKn-l, 1' 
-\£i-7i-)V (W:H 8 BINAP) (Dtft?ftO%^^, BINAPCD 
i-7ftU>m±KWimm?t1lt&t><DtbT2, 2' -H*7- (i ; 7ix;^ 
j) _ 6 ? 6' -^f-^- 1,1' -e^-7^;V (P&$ : 6Me B I 
NAP) (DZft^ftOft^g®.^ fc<j:t;BINAP0iJVM±^V^> 

» 
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2' (^-p-hj***?^) -1,1' .(«»: 

Tol-BINAP) ©ftvWmm 2, 2'-e*[fc'*(3- 

2, 2' -bf* [Vf*(3, 5-^-tert-^Wx^)^7 
_ lf i' -e^f^VO*^^©^***** 2, 2' -H*7> [tf 

f^n©3KWtt^ 2, 2' (3, B-^^i-*) 

ta7 ^] -1,1' -\£i-7+» («* : Xy 1 -B I NAP) 0**1* 
*i©##Jitt#. 2, 2' (3. 6-****-4-*h**7 

x-;W *7.7-f 7] -1,1' -If*?** Dmany 1-B IN 

AP) Otn<*MD«Wtt». BINAP0^7*l/V»±fcMiMtt*U 
IOBINAP(0'JVI?J:0^^*^ fi»7A'*^Mat 1 ~ 
B«t6BINAPM#i:lt. «*«2. 2 ' -tf* [** (3, 5- 
^ W xx;V)^7^]-6, 6' 1' 
Af (W;Xyl-6MeBINAP) o**i* *l©**Jltt#. »^ BI 
NAP©t7^VS*5, «PKft**»k»*l/fe3, 3' -Vf*- (S>7 
1^77=*) -13, 13' 1 2,13,14,1 5. 

16, 17, 12' , 13' , 14' , 15' , 16' , 17' -K^ViH 
D-l 1H, 1 1' H- [4, 4' ] e Ca] 7it>^- 

;v] of nw^i W if^* ^ if 5 s. * 

fcSfcfcL 2, 2' [fc*7> (3, B-^Wxi*)*^^] 

-1,1' -£^7^ • X y 1 — B I NAP) 0*fr*tt©«^J*tt 

2, 2' -If* [** (3, 5-^^-4-nWxx;V) 
7W 7] - 1 , 1 ' -¥1-7*^ :Dmanyl-BINAP) 

BINAPW^bt «A«2, 2' (3, 5-^**7 

x^V) ^7^]-6, 6' 1. 1' 
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Xy 1 -6MeB INAP) 0*ft*Jft0ifc£JM!fefls'fe, Wfcfffcl^fllfcL 

7yf^B^S J pi&3fl^S£if-?£ : k'3B I NAPilft UT, 2, 
2' -If* [If 7. (4-7^07x-JH *77-f.7] -1, 1' "^7 
f-;KD^tl€tl©^^^v 2, 2' -If 7 [tf7 (4-^DD7x^) 
^7-f7] -1, 1' -tf*7 5 L Jl'0*ft*ft03te^JM4*Mf*u #'J^T£ 

bOtLXm&iSft, fiM*«2 I 2' -tf7 (^7i-W7^) -6, 
6' 1, 1' -Vf7x-;V^^©^tl€tl©^^tt^ 

6, 6' -If 7 ($77x^*7 7 J) -3,3' ->*n^>-2, 
2' , 4, 4' -rf7^f^-l, 1' -lf7x — ;p©-tft-£*t©3te3 s Ste 
flc, 6, 6' -b'7- [fc*7- (4->K7-7x-W -*777x;V] 
-3, 3' 4, 2' , 4' -fb7^f/V-^7xx;V© 

tn'^n^^.Httf^ 2, 2' -fcf7 ('77xx/l/*7 7-fy) -6, 6' 
-$;^^-7Hf7xx.;V©*tl^tl©^#»tt^ 2, 2' -fc*7- (S77xx 
^7>7 7-M -4, 6, 4' , 6' - T b 5 7 7 x = /K>* 

©ft^Jltt#> C4, 4' -tf7 (^7^;V757) -6, 6' -*J*+to\Z 
7I -;V- 2 , 2' -^-T7V] If 7 (>77xxH7 7^V) 0* ft 
^^tt-f^s 5, 7 — y tl H n [ c , e ] yfr^F-felf >- 1 , ll-vf7 

(y7xx^77-f>) (D?ft?n(D%¥m l &&> [(5,6), (5' , 
6' ) -\f7 it'+l/l/y***;) Vf7xx;l/-2, 2' If 7 07 

7x-«7-f» 0*ft*ft0&*Jltt#.(lM&: SEGPHOS) 
0Vf7xx^3M**3MfS£fc#-T?tS. *> 6 A/- ©»Wfc« V>£ d i: <D 

^SM£r ffi * 77-f VKtt-? » £ ft fcffl & R£ 3 ft 6 1» ©TM£ & v\ 

i e t a 1 . . J. Org. Che m. ,59,71 8 0-7181 (1 

994) ;Scott A. Laneman et a 1 . , Chem. Co 

mmun. , 2359-2360 (1997) K«©, = y */Htt**fettJB1- 
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hfife^, Hidemasa Takaya ; Susumu Akutaga 
wa;Ryoji Noyori et al. , J. Org. Chem. , 
5 1, 629-635 (1986) IBfSOB INAPOI (B I NAPiOH 

$f,l:ri¥0 7 - 6 8 2 6 0 

**M«*1-***nHfctf7x=**»tt^ 1 1 - 2 6 9 1 8 5 

^ & ia«s © # & p d t *«si* * - 1 * s . 

^77 5 Vfi<S?li, -ft* (14) 




R 1 1 (is 

(a) 7kH> 

(b) ntft!Re»7^^;Hi, 

(c) ^ttttfliftT/i'^^afis 

(d) IMTi^M, 

(f ) &m7**)vm£tzimm7)vzi*i/&*o~imi%ir2> i -*7* 

fiU (I) R ll #*m©i:t, R 1 »*JJ:tfR I, », 
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( a) 7jcfH, 

(b) &m&tiM7H'*A'&s 
(c) 

(d) mm&B.7)v*)vm, 

( f ) tett7;wvM£fcttteift7;W3# s >£fc o~7{b^i-s 1 -i-yf- 

( g ) mm 7 * )vm & tz imm 7 )v □ * & 0 ~7itt5 2-t7 

(h-l) y^U7)V^)VM, ttclt 

(h-2) MJK^fc£fc«** ; 

(II) R 1 'a^Jcffitrfifcv^t, R l2 &, 

(a) a«ittffijft7^^^ai, 

(b) fti&vi&m7n>*M 

(c) SHtt«6IR7^*/H 

(d) ®a7W;H^felitt7/l'^i'lH~5WtS7i-/H 

(e) ®«&7/V#/HI/':litt7^3^f^i4 0~7ltt5 1 -^7*- 

( f ) @i7;^;n*fci±tt7^3^^i4o~7itts 2-7-7?- 

M 

(a) 7j<^> 

(b) M7/WI/»> 

(g) ; 

-flftsS (14) ©4>T», m(iO^t) 2 ©8ft 3*1"**, U < \tm\i 0 ** 
R 1 1 », 
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(a) zkit 

(b) MWMStt7>l'*>uaS, 

(c) fttfim&m7)i*)\<M 

(d) WIKfflkTfr**** 

(e) M7;W=¥^*^«ii7;V3^^*4 0~5ji^1-S7x-;l/^, 
(f ) fii7iKM*fcti®i7^3^i/I^ 0 ~ 7 if 1 —fy* 

CI CD R 1 1 t^iJ V^tv 

(b) it*ttffi»7^*^i6, 

(c) ^tt^(S»7^*^36, 

(d) S^®I7;^JH ; 

fcUTIi, Xf-;VS. n-yDM -f^^DOl, 

^>^D^f;H, ->^d^v^;VSs vCu^i/)V^ i/^u^-f^- 

(e) urn? >v * km tummr o~5mm ts7i-;n 

2, 5-^7fJV7i-JH, 2, 6 -^^f ;V7x-;VS, 3, 4 
-^7^7i-M, 3, 5-^^f^7i-;H, 2, 3, 
;l/7x-M, 2, 3, 5->'J^Wi-m 2, 3, 6 - h V * 
7x -;H, 2, 4, 5-b'J^Wx-;VS, 2, 4, 6-MJ**-;V7 
!ZjH, 3, 4, 5-bU^;V7xxM, 2-^l>^^7xx;l/S, 3 
-n^>7ixj|/S, 4-n^r^7xx;H ( 2, 3-^h^f^7xx 
JUk 2, 2, 5-^h^>7xx;VS s 2, 

6-^n^7xx^I, 3, 4-^K^7xxjH ( 3, 5-$>*h 

68 



WO 01/58843 



PCT/JPOl/00797 



af>>7i-iH, 2, 3, 4-MJ^b4^7i-;H, 2, 3, 5-bU^ 
h^f^7i-;H, 2, 3, 6 - b V * h^ri/7x-;l/«, 2, 4, 5-bV 
^h^^7x-;VS, 2, 4, 6 - hU ^ h^>>7x-;Vi, 3, 4, 5-b 

7I-/H, 3, 5-^^^7x^/1/1, 3, 4, 5 - b l> ^^7xx/l/ 
3-n^^>7ix/H, 4-><b^f7xx/H > 3, 4-^b3^> 
7xx;H, 3, 5-^f^^>7xx/Vi, £k&3, 4, 5 - b V * b 3- 
$/7xx/kS%^tS: t^T't, «fc*J»*U<tt3, 5-^Wix 
4-^HJ'7xx/H l 3, 4-^^h^i/7ix/H 1 £/cf£3, 

5-^ b*^7x-;US£$|;rc-r6c: £ 6 a>\ ctiKPS^ns 

(f ) «7;i/^^^^^»{S^t;hi=¥^S'S: o~7fawi-s 1 -i-y? 

(g) i&mr it iti&mTJV o~7^wr§ 2-^7^ 

;PSi:U-C(i, 1 b^>- 2 -^-7^^S, £7c&4 -p{ b=¥ N >- 2 
7^;VM^0^ 5- £7^T't6^\ Z M^mfe S *i£ £ GOT- 

(a) 7j<^, 

(e) {S^T^^^a*^^iSm7;W3^r^»^ 0~5fift^7xx/V 
(e) MT^^S^TUiMT^^SS: 0~5if t57xx/H 

( I a) 7j<^ v 

(I c) ^^M7^^/V«. 
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(id) nm&&7fr*/w s 

(I e) ®®7;K;H*fclitt7^3#i'I'5: 0~5fltt«7x-^ 



(If) (£^7;mr^»*fe{i^^T;V=i^e/»?: 0~7<!W1-3 1 

(I h) & L < l&R 12 tR 13 tt>mG\s-£&T®m*l&I&l;-tt> & < , 
( I h - 1 ) '>^D7MJH, 

(I h-2) MB?*^t?**aH ; 

*/c, (II) R 1 1 ^^K^-ett^cv-* i: R 1 2 fis 

(II a) m.^.^kWA7)V^)Vm. 

dib) #mkmk7 )v* jvm. 
die) stt«7;K^i, 

did) fi»7;^^ii/ciitt7^3^$/a^ o ~ sit ts 7 1-^ 



die) lsa7;^iHi^(itt7/i'3^^a^o~7ift5 1 -i-y 

(II f) ^^T^^^a^^tiMT^n^^St O~7{0Wf 6 2-^7 
; 

fcj^U £ J; £fR 1 3 
(Ilg) 

(II h) ii7^#M> 

(in) ; 

(I) R ll # (a) zK^®^^©, R l *&£tfR l3 K#^X, ^n^tl&iL 

(lb) iim^fgaT^^;^, 

(I c) #&*£{g®c7;i'*;i/»s 
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(id) mm&B7Ji*>iMtb-a±, *?jim, n-^atr;v 

-fyyaHVHI, n-^f-^S, sec-^H, "fV7>;l'S, te 

r t - 7*f i/^D^PifM, ->^Dyf;H, ^P^V^HS* f 
x-;w», 2, 5-^^f;i/7ix/H, 2, e-^^f^i-zH, 3, 

♦ 

4-^^f;V7x-M, 3, 5-^^fJV7x-;i/S, 2, 3, 4 - b \) 
^^71X^1, 2, 3, 5-hM^7xx;H, 2, 3, 6 - b IM 
;l/7xx;H ( 2, 4, 5 - b'J^f ;V7xx;kS, 2, 4, 
7ix;H, 3, 4, 5-h^^7xx/Vi, 2-n^>7xxjH s 

3- ^^7xx*I, 4-^h^>7xx^S ( 2, 3-^b^7i 

2, 4 — V* b^^xx^a, 2, 5-^b^>7xxM, 2, 
6-S>* b* % >7xx;HS, 3, 4-^n^>7ix;H, 3, 5-$>*b 
^^7xx/H, 2, 3, 4 - b V * h^f^7xxM 4 2, 3, 5 - b V * 
h^S/7xz;H, 2, 3, 6-MJ^hWx-^S, 2, 4, 5-bU 
^^>>7xx/l/i ) 2, 4, 6 - b U * b^f^7xx;H, 3, 4, 5-b 
i;^ ^>>7xx;Hf ^^tS-t^t-t, »*U<»7x-;H6»' 3, 

4- ^^7x-^S, 3, 5-^f;V7xx;H, 3, 4, 5-bU;* 
f^7xxM, 3-n^^>7xxjH, 3, 4 
-^h^>7xx/H, 3, b^^7x^;H, £fcf±3, 4, 5 
-blM b 7 xx;Vg£0l|^-r 5 <fc U L, < (±7 x-M, 
3, 5-^^7x=/VS, 4 b^^7xx;i/36 > 3, 4-$^h#$> 

(If) ffl7M^i^:litt7^^^SH~7||t§ 1 -^7 

^;l/*i: UTIi, l -t7f ;m, £.fcli4 b l -^-7f L ;l/S^0 
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* U ^\ t bXW&t 5 £ £ #T? % Z **, Z. till PH£ £ ftS ti ©T?tt<C V\ 
( I g) M7^^I*/diiI7;l/34^>i^0-7ittS 2 -^7 

( I PI £ $ ti 6 ti © T? » & V \ 

(I h) tU<{iR 12 ^R 13 i:^^bT^TO^^^L/T:^<};<. 
(Ih-l) i/^D7WSI: UTIi, $/^P^n/^vi, */trw7#y 

(Ih-2) Tb7tKd75Vi, rh 

(I e) MT^^g^fcfiMT^*^** 0~ 6Wt*7i=* 
(If) i«i7^Mlfclitt7;i'3^>M0~7itt5 1- t7 
(I g) tt7^Mifctttt7;V3^r^l^0~7ift6 2-"7-7 
(Ih) bb<&R l2 tR 13 ttfffi&{sXBJ&ls-Cb£^\ (Ih-l) V 

(Ih) tU^R 12 ^ 13 ^^^^^^^ (Ih-l) ^> 

(II) R ll ^**T?ii'SCVNi:t©, R M £*5V^ 
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(lib) ##*M£»7;Wl'£k ttzit 

(lie) 1&Vy&&.7)V*)V&£L'C\t, ti-JVm, xf;l/S, n-T'DfcVl/ 
-fV7Dfcf;HS* n-7>;US> sec-^VS, ^V^^I> te 

rt-/f;H> WvJxiMfrm, t^oT*^*, ^ 

(li d) fi»7 -'HI *fe»*ffiift 7^*^31* 0 ~5WfS7x^;V 

x-;^S, 2, 2, 6-^^;V7i-;H, 3, 

4- y^f;V7x^H, 3, b -V M-)l>7 x. — )V&. 2, 3, 4- by* 

f;V7x-;H ( 2, 3, 5- b y ^f;V7x-;V8, 2, 3, 
;l/7i-;i/i 1 2, 4, 5-MJ^^7i-M£, 2, 4, 6 - b y * 
7X-71/S. 3, 4, 5 - b U ^f;V7xzM, 2-^b^>7ix;H > 

5- ^l>*S/7xx;H, 4-^h^^7xx;H. 2, 3-^*b=^>7x 
— 2 , 4 -S>* b3^>7x— 2, 5 - b =^7 xxz;V^ 2, 

6- ^7b^^7xx;Vi, 3, 4-^ f^ , >7ixJH l 3, 5-^*b 
^J/7x=M, 2, 3, 4- b 'J * b=¥^7x-7l/||, 2, 3, 5-b>7* 
b^^7xx;H, 2, 3, 6-b'J^h^^7xx;l/g, 2, 4, 5-b'J 
^b^ri/7xx;i/S, 2, 4, 6-h'JA^fi / 7xxjH 1 3, 4, 5-b 
y * b*^7x^i§4^tS; fc^T't, jf^ <l±7ix;H, 3, 
4-^'^^7xx;i/S, 3, B-^Wi = M, 3, 4, 5 - b V * 
^;i/7xx;i/fts 3-n^7ixjH, 4-^h^77xx;Pi ( 3, 4 
-Wh^^7xx;H, 3, 5-^^f^^7xx;Vi, HtzlZS , 4, 5 
-by* b 7 x-;V£%0iJ^"t 3 £U#£U<&7x-;Vg, 

r 

3, 5 - ^^^;V7xx;l/S x 4-* b=¥ N >7x-7l/S, 3, 4->7h^^> 
7xx;H, £fc&3, 5 - ^ ^ h ^ 7 x x;H % 1 § : *5T' § S 
dtv PS % £ ft & $ © V I i & v % . 
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(He) 6«l7Wi*fett«7^3^IH~7llt6 1 —fy 

(I PIS £ M & O -Q i \ 
tj <k tfc: © i: t © R 1 3 *5 v^-c, 

(llh) ttT^^Miltft, x?-;H£, -fvya^H, 

(II) R 11 a*2Kfil'r*li&v^£0\ R 1 2 0) * t? &, 
(lid) (BiftT^^^afiS^ttiBiftT^a^^** 0~ 5Mt^7x-;l/ 

(He) iSi&T^^^S^feM^T^^^^S^ 0~7^@^1-6 1 
(II f ) iSITWHIfeSttT^^^ 0 ^^ 5 2-^7 

(II h) «7^=¥^»> 
(II i ) ^>^;H ; 

-JR^ (14) 0^7 5>Bft?0ife, jf^Lv^fteWfffcStf*^** 
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l, 2-^75;7n/VA l, 3-i/7 5^o^X l, 4- 

1, 2-->^D^#*y->^7^ V> 1, l-^7xxJVXfl/V^7^X 1, 
l-^(p-n^7xx^) xfl/V^V, 1, l-3>(3. 5-* 

fc£#^fiM*l, 2-^7x-;Vxf l/>^7 5> (B§©:DPEN), 1, 2 
_j; ( p -^^i/7ix^) xfl/>^7 5 >, 1, 2-$/*n^*'*Vt> 
7 ^ y> 1( 2 -f^D^^75X 2, 3-^^^;V^^V^7^X 
1 _ P <^ ;W _2, 2-^7xx;VxfUVS?7 5V, 1 -1' V 7*?^- 2 , 2 
-i/7xx/Hfl/>^75X 1— f V7*nH>-2, 2-^7xx/Hf 
1/VS>7^V, l-^V^;i/-2, 2-^7x-;Vxfl/>^7 5X 
f-)V- 2, 2 (P - * b^^7xx;l/) X^l/ ^ V : DAM 

EN) v i-^y7f;V-2, 2-^ (p - p< b =^>7 xx;V) 
^ V (DftlK : DA I BEN), 1 -fV7PtVV-2, 2-S> (p-* b3r> 
7xx;W Xfl/V^7^V (BSi:DAIPEN) , l-*V$M>-2, 2 

(3j 5 .^^>> 7 i^) xfl/>^7 5X l-^V7"ne/V-2, 
2-^(3, 5-^h^>7xx/P) i^l/^7§>, l-fV7f;V- 

2, 2-^(3, 5-^b^7xx/v) z.*vyV7^y, i-*>i?JV 

-2, 2-^(3, 5-^bWxx/l/) xf l/V^^V, l-*^* 
-2, 2-ft7Wf l/V^^X l-^V7f;V-2, 2-^7f- 
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^if|/V*;7 5 s A l — f V 7*nif;v- 2, 2-^7Wfl/yy7^ 

dtv?>^7 5 VKffi^tt, Bur rows, C. J. et a 

1 . , Tetrahedron Letters, 34 (12), 1 9 0 5 - 
1 9 0 8 ( 1 9 9 3) IE«cCDa-7^ ft* fcllltti" : T. L 

e Gall, C. Mi oskowski, and D. Lucet, Ang 
ew. Chem. Int. Ed. , 37, 2580-2627 ( 1 9 9 8) IB 

l/>^7 5>, 1 --f y^DHVl/- 2 , 2-^7x-JVxfl/>i/'7 5>, 1 
-^.V^-2, 2 ->V7x-;l/Xf UV^75 V, l-p<9 L ;l/-2, 2-^ 
( p _^ ji-;l/) Ifl/V>>7? > : D AMEN) % 1 --f V 

tf.fr- 2, 2-V (p-* h3r>7x~;l/) xf l/V^7 5> (8&$5 : DA 
I BEN), l--fV7D^V-2, 2-^(p-^b# , >7xx;l/) xfl/ 
V^7 5 > (P« : D A I P EN) „ 2-^(p-*h* 
i/7ixjl/) xfl/V*;7 5>, l-^f L ;V-2, 2-^(3, 5-$>*h* 
^7xxjV) Ifl/>*;7 5V, l--fV7D^-2, 2-^(3, 5-^ 
^#^>7x-;V) Xfl/V^7 5V, 1 — fyyf-;V-2, 2-^(3, 5 
-^h^>7xx;l/) xf|/>^7rA l-^V^^-2, 2-^(3, 
5-^h^^7xxjl/) xf-WV^7^>o 

^^ ;l/ _2, 2-^ (p-^ b^r^7x-;W) xf l/>^*7 5> (H&fft : DA 

MEN), 1 --f V7"O^V- 2 , 2 (p b=¥^7x-;V) xf-^> 

V7^y : DA I PEN) % l-*V$»l/-2, 2 — S> ( P - * h 3^ 

76 



WO 01/58843 



PCT/JPO 1/00797 



7x-A<) xf l/^T5V, l-**JV-2, 2-^(3, 

7x-/V) Xfl/>i?75X 1 --f V^P^V- 2, 2-^(3, 5-5>* 

Ki/7i-/H xfl/V^7§>, 2-S>'(3, 5-S> 

1 - 1 8 9 6 0 0^&W^Wi,<O$;m<DXmK& fc**T?#S 

ttfclis Oflfi, lffis 2flfi, -SflfiRtf* %hfclKBl¥&i(DA'f—V&4fc'&to* 

JM f- © & 7C £ t? & 3 . 

ajfg0iftfcfc6;l/^-7Afl:-&$lfc blTti, ift^r-7A (III) 

^fl^r— 9A (III) 7j<«|%, 3 7ft;l'X-7A (III) 7K?P^#©^^^X 

x7Aft£tu [2M;A"r-£A (; ^V/iOl^^xv) ] [2&*b 

^f-7A (^D#^#^x» ] fc*7 [ (**)V7V)V) 

7A (^d^'^^iv) ] ^©^xv^iBfitl/fe;VT— ^A-fb-^^s C2 
«Mb*x-?A (^v-b'v) ] -mfc, [2^b;w^-7A ( P -^» 3 

[2&<b7l/7 L -'7 A (MM*;WO"tfV) 3 [2J£<fb>>VT 

-7 A (^#+M?-;v* >•**>) 3 rSkWoaSf^fls^ft^Effi^fe^^ 

7AH#, i/^PDb'j7 (b V 7x~;l/7fc7.7'f V) ;Vt-"7A^F© 

[^DD/kr-7A (binap) (^>HfV) ] ^P9-f b\ 
[7 D D^x-tf A (binap) (p-^^» ] ^P7-f 
<|4;U-f-7Afg#: (J. Org. Ch em. , 59, 3064 (1994) £ 
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ntf, ±BK:iRsg«n6 ! b(0-ctt&v\ comprehens 

IVE ORGANOMETALL I C CHEMISTRY II, Vol. 
7, 2 9 4- 2 9 61 (PERGAMON) H^Sftfev <D;1/t-9 Aft 

#£u<&, 2ii©;i/f--^Aft^^fflv\ c^r.^**?^ 
Wb£%, s>7 5 vft-&ei&raifc» t» u < jii^oiet?. xii, rafiMwfij&ts 

^^^^I^-T^-ii^tS. -mhbX, [2Jtft;W-x-«7A UMfri- 

] [2^ft;vr-^A (^d*^*;x» ] e 

Ufc^r-^Aft^u £fclis [2^ft;uf--^A 3 

[2jfift;VT = «7A <p-**» ] [2^ft;Wf--^A (h'J^ 

;w*>-fe?» ] [2^ft;Vx-^A f-JWis-Vy) ] 

7x-MX7-fV) 7 * Wl/^X 

t-;K f f 7 H K n 7 7 Jf0x-rJHM« 

7-feb-bU;W N, N-^f^A7?I< (DM F ) , N, N 

;V7-feb7^H (dma) , n-^^pu b*> (nmp) „ 

7*3^>K (DMSO) & ^rPJI^fc EJ&fift- 1 0 

;Vf-')A^7'f Hilfr%ll§-i^tS. 3f>fc#£U<»i, Mas at 
o KitamuraiMakoto Tokunaga;Takeshi 
Ohkuma ; and Ryoji Noyor i, Organic Syn 
thesis, 7 1, 1 - 1 3 ( 1 9 9 3) fcEfcSft-CVStfifc 1*&*>t». 

DMF*»U<&DMA»»* (rfi^r^ttU'Jt^U 10 
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~2 Om 1 ft/B) v l&m® CR u C 1 2 (C 6 H 6 ) ] 2 t, ^©Ru^JIK^U 

ti. o-i. o s&^jvcD-MfcT,? yik-gya*^ l ootti o~i 5 

S/x^;ux--r;i<\ r b 7t FD77 if £>x--r;i^)^ 

x^y-;K 2-7°a/V-/K av^I/J^h-^&^cdt^ 

T-tb-hy;V, DM F, DMA, NMP, DMSO^^Af 

u * % ti^ mmu* , BUfoum- i o o'c^h 2 0 o'comx^m^. v 

5 ~ 1 . 5!»&J&2-t!:6;:*:£i; 0, Vj 5 > 7 -f V -/Vr- ^ 
A (bin ap) (^>-fc*V) ] ^D^-< b*^CD7J^^- V^JV-x-^ A|g{fc£, 

75 V--J&*7.7^ V-;V7 1 -<}A^7-1' ^HV^/il^yl/ 

&4k*?vy%£(D^u?y^mb7m&®M, ^xf/i/x-r 
2 - 7*n/V-;K ^ -^/cfi^v^Wi^-^fc if cdt^-;^ 

7-feh-M);V, DMF, DMA, NM P & fc|±D M S 0 & if'Nf n]| 
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t> 2 0 0 c C©^T\ zKfg. frm<kfcy%i-h V «)A, ^KHftU ^9•A7;^5- 
A^yn^T^iy^A, ^jvu^a, x^;i/<j^7A, 7okf;i/y?- 

7 A^CD^^Eft^iJi;/^ KOH, K 2 C0 3 , KOCHg, KOCH 
(CH 3 ) 2 , KC 10 H 8t tert-BuOK, NaOH, Na 2 C0 3l Na 
OCH3. NaOCH (CH 3 ) 2 , L i OH> LiOCH,, LiOCH (CH 

&JMg5 5~6 5°C£»KT\ 1 >7^>--S*^7'fV-il/f-')A^ 
K$t#:£x <^9-f Ktt#«t 2~ 1 O^^© t e r t -7h=5r^# 
y7A#£>J&ST\ 0. 5 0#F^^±^^^-yr^^ : &?Stt<b-r^. o^T*, 2- 

0!!;U£RuC 1 2 (tolbinap) (dmf) nfc s RuH 2 (tolbi 
nap) (dmf) nCiit (dm f li^^f;^^A75 , D 

PEN^Ef&U RuH 2 (tolbinap) (dpen) d fc* 1- *?^ 

5„ £/c rj&*7.7-T v-^T-y A/A-7-f KIS#&, Wi/xy, 

h7tHP77V^H©x-rM» x*;-^ 2-7*0 

7#y-;k *yV)VT)Vn-)\>ttZ0)7)\'3-)\'%1%Wi;. 7Hr p 
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-hU;K DMF, DMA, NM P * DMS 0&£^TnjR^££fc'*tt?8ii 

U^A, 7DtVWJ^A^©Wa&M4b£^£&&x KOH, K 2 CO S) 
KOCH 3 , KOCH (CH 3 ) 2 , KC 10 H 8 , tert-BuOK, NaOH, 
Na 2 CO s , NaOCH 3 , NaOCH (CH 3 ) „ L i OH, LiOCH 3 , 
LiOCH (CH 3 ) t m<D7fr*V, 7M V ±m&M(OtiL&£RJ&t& - ^ 

>>*x^;i/x--r A\ f h 7 t K D 7 7 V* !f©i-f^lSi> * * ^ — 

□ — ;W&»HS, T-bb-hU;K DMF, DMA, NM P, DMSO^^at 

bT, trans-RuCl, [ (S) -xylbinap] C (S) - dam 
en], trans— RuCl 2 [ (R) — xylbinap] [(R)-da 
men], t r an s-RuC 1 2 [ (S) -xylbinap] C(R)-d 
amen], t r an s-RuC 1 2 [ (R) -xy 1 b i nap] C(S)- 
damen], trans— RuCl 2 £ (S) — xylbinap] [(S) 
-daipen], trans-RuCl 2 [ (R) - xylbinap] 
[ (R) - daipen], trans-RuCl 2 [ (S) -xylbina 
p] C ( R) - daipen], t rans-RuCl 2 [ (R) -xylbi 
nap] C (S) -daipen], trans-RuCl 2 [(S)-tol 
binap] [ (S) - daipen], trans-RuCl 2 [(R) - 1 
olbinap] [ (R) -daipen] , trans— RuCl 2 [(R) 
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-tolbinap] [ (S) -daipen], trans-RuCl 2 
[(S) - tolbinap] [ (R) — daipen], trans— Ru 
C1 2 [(S) -xylbinap] [ (S, S) - dp e n] , trans- 
RuCl 2 [(R) -xylbinap] [ (R, R)-dpen], tran 
s-RuC 1 a C (S) -xylbinap] [ (R, R) - dp en] , tr 
ans-RuClJ(R) -xylbinap] [ (S, S) -dp e n] , 
trans-RuCl 2 [ (S) - dmanylb inap] C (S) - dam 
en] % .trans-RuCl 2 [ (R) - dmanylbinap] [ (R) 
-damen], trans-RuCl 2 C(S) - dmanylbinap] 
[ (R) -d a me n] , trans-RuCl 2 [ (R) - dmanylb i 
nap] [(S) -damen], trans-RuCl 2 [(S)-6meb 
inap] [ (S) -damen], trans-RuCl 2 [(R)-6me 
binap] [ (R) - damen], trans-RuCl 2 [(S)-6m 
ebinap] [ ( R) - d a m e n ] , trans— RuCl 2 [ (R) — 6 
mebinap] [ (S) - damen] , trans-RuCl 2 [ (S) - 
xy 1 - 6me b i n a p] [ (S) - damen], trans-RuC'l, 
[ (R) -xy 1 - 6me b i n ap] [ ( R) - d a m e n ] , trans 
-RuCl 2 [ (S) -xyl-6meb inap] C (R) - damen] , 
trans-RnCl 2 C(R)-xyl-6mebinap] [(S)-da 

men] ^FfctlMf-S - 

n s -RuC 1 2 C (S) -xy 1 b i n ap] [(S)-damen], tr 
ans-RuClJ(R) -xylbinap] [ (R) - damen], t 
rans-RuClJ(S) -xylbinap] [ (R) -damen], 
trans-RuCl 2 [(R) -xylbinap] [ (S) -damen], 
trans-RuCl 2 [(S) -xylbinap] [(S)-daipe 
n],trans-RuCl 2 C(R) -xylbinap] [(R)-dai 
pen], trans-RuCl 2 [(S) -xylbinap] [ (R) — d 
aipen], t r an s-RuC 1 2 [ (R) -xylbinap] [(S) 
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-daipen], trans-RuCl 2 [(S) - dmanylbina 
p] C (S) - damen] , trans-RuCl 2 [ (R) -dmanyl 
b inap] [ (R) - damen] , t rans-RuCl 2 C (S) - dm 
anylbinap] [(R)— damen], trans-RuCl 2 
[ (R) - dmany 1 b i nap] [(S)— damen], trans- 
RuCl 2 [(S)-xyl-6mebinap] [ (S) - damen], t 
rans-RuClj [ (R) -xyl-6meb inap] [ (R) — dam 
en] , trans — RuC 1 2 [ (S) — x y 1 — 6 m e b inap] 
[ (R) - damen] , trans-RuCl 2 [ (R) -xyl-6meb 
inap] [ (S) -damen] S Z. ttfX-gZ. 

R) [R, (R, R) ] & ifl lA>^\ V7 5 >@a^^li^*f 

b *£4<;i> U & < X % J; v\ 

-J$5£ ( 1 ) (D>rb Wb£tI<0#T\ WO 9 7/2 5 3 1 1 ^&3g& J: t/W 

09 9/0 .1 4 3 m&mi~mmm> mm, ^mMmmw&m&zv^wizM 

%i\f SCI il^TrtS, n^'OT'^lJ, l-3Ai>'CH 2 NR 2 R 3 ^S7^^ 

7xx;H, 4-i?DD-3--hD7i-M, 4 -^P^- 3-7^77 
xxjH, 4 -yp^E- 3 - [ (AVSW (*f-;V*7l<'*-7l/) 73 7] 7 
x-;i/tt, 4 -yp^- 3 h P7XXJVS, 4-s<yiS)VX**/- 3 - - 
b P 7xx;H v 4 -^VSJ/M'^S'- 3 -7 5 ^ 7x-M, 4-*>Z/J]/ 
X*-*>-3- l (^y^JV) (*?)VAJlfrs-)V) 75 7] 7xxM, 4- 

^>^;i/^-^rt/- 3 - [ (Ay^;W7>;V4->-7^) 757] 
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y] 71-jl/S, 3- [ ('OiW frfr-fr) 7^;] 7x-;v 

^^u;vs, ^v^-nv** ^-yv-f^^ MJ7**D7 

6 _ h i; ^^>!/^Sifelit7 h^;l/S#©7^^*. £fc»t e r 



*»U Afttt^tt, 2- (^//77>-3--f^» x^3£, 2 
- (^V!/^7xV-3--fM^i» X^;U»> 2- (9H-*^V 

-*-2— f****) x^;v*. 2- (1, 2, 3, 4-fh5kKn^ 

^^y.g-^;^^) xf;vS, 2 - (1, 2, 3, 4-fh7tb* 



D 



V^7xV-6--fM^^) x^7Wa, 2- (1, 2, 3, 4- 

©**#*Ui.\ trans-RuCl 2 [(S)-xylbina 
p] [(S)-damen], trans— RuCl 2 C (R) — xylb in 
ap] [ (R) - damen] , trans-RuCl 2 [ (S) - xylb i 
nap] [(R) -damen], trans— RuCl 2 [ (R) — xylb 
inap] [(S) - damen], trans— RuCl 2 [ (S) — xyl 
binap] [ (S) - daipen], trans-RuCl 2 C(R)-x 
ylbinap] C (R) - daipen], trans-RuCl 2 [ (S) 
-xylbinap] [(R)— daipen], trans— RuCl 2 
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[(R) -xylbinap] C ( S ) - d a i p e n ] , trans-Ru 
C 1 2 [ (S) - dmany 1 b i n ap] [(S) - damen], tran 
s-RuCl 2 C (R) - dmanylb inap] C (R) -damen] „ 
trans-RuCl 2 C (S) - dmanylbinap] [ (R) - dam 
en]., t r an s -RuC 1 2 [ (R) -dmany 1 b i n ap] [(S) 
-damen] , trans-RuCl 2 [ (S) -xyl-6mebina 
p] C (S) - damen] , trans-RuCl, [ (R) - x y 1 - 6 m 
ebinap] [(R) - damen], t r an s-RuC 1 2 [ (S) -x 
yl-6mebinap] [ (R) — damen]., tr-ans-RuCl, 

[ (R) -xy l-6meb i nap] [ (S) - damen] #£^tf£- 

)V*=.JV) 7^] 7i-W -2- [ [2- (^>m7iV- 3 

x^;v] ^>^7 57] x#y>, 1- [4 -^v^;M-3f"f- 

3 _ [ (/<y^;v) (y^^M^) 7^^] 7i-M - 2- C [2- 

_ [4 -^y^;v^-#>>- 3 - C (^V^;V) i-)V7,)Vifr— )V) 73 y] 
7 x - 2- [ [2- (9H-*A'^/-^-2-'fA'**^) x^;l/] 

avw.^] x#y>, l - [4 3 - [ 

(pt^***— ;V) 7^] 7i-W - 2- [[2- (1,2, 3,4- 

r h 7 1 F n a > y f ^ 7 1 v - 6 - -f # ^) x^;w] ^>^*7 5 

l- [ 4 - * 3r> - 3 - [ {«V*Jfr) (*?)VA)V 

fr-jV) 7^^] 7i-;H -2- [ [2- (1, 2, 3, 4-fb7kFD 

x^;H - 2- [[2 - (1,2, 3, 4-7 L h7bHP-9H-77;P^V r - 

7 x^;u] ^>^;V7^/] x#yy % 1- [4--*vs> 
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C {wVto) (s<yy))/Z)Vfr~)V) 757] 7x-;w] - 

2- [ [2- (^V v /f^7xV- 3 -4)V%*V) ^VW^ 

y] x3?;x l- u-^v^M-*^- 3 - [ 

75 7] - 2- [[2- (^>!/77V-3--fM 

x^;l/] A>-;7;i/7 5 7] x^X 1- [ 4 VS?****- 3 - 

[ (^>->*;i/) ;W 7?;] 7x-/H - 2- [ [2- 

i _ [4 -^>>>';i/^-^>>- 3 - [ (^>^;to (*v:7;W7JV*-7V) 75 

7] 7X-/H -2- [ [2- (1, 2, 3, 4-rh9kKD^>m 

7iv-6-f/w^» xf;i/] ^>^7^y] ; l- [4-* 
vs>;M-*$/-3- C (*v$>;W 75 7] ?x- 

_ 2 - [ [2 - ( 1 , 2, 3, 4 - f h 7 H H O^V v /7 7 V- 6 

x^;v] ^>y;i/7 5 7] x^X 1- 

3 - [ 757] 7i-M - 2- [ [2 

-(l, 2, 3, 4 -r b 7t KD- 9 h-#;w^7*-;v- 7 -4A/jr*i/) 

x^;p] ^v^75/] ; v, i - [4-^do- 3- [ <*vs>/iO 

(T^l/*^*-^) 7^7] 7i-M -2 - [ [2- (^77f*7i 
3--f Aofr*^) x^;i/] /<Vi7;V7 5 7] x^7, 1 - [4-7PP 

- 3 - C (y^;i'7.7i'Jh-;u) 75 7] 7i-M -2 - C [2 

- (^>!/77>-3-'fW , 7) x^;V] ^V:7;i/75 7] i^7> 

1 - [4-7DP-3 - [ (^V^7V) U?)lX)\>fc-)l) 757] 7xx 
;V ] _ 2 - [ [2- (9 H-#7WV/-;W- 2 -- f/W#*$>) x^;U] 
;l/757] 1^7, l- [4-^DD-3- [ (^7W ( * * >U * 
757] 7i-M -2- [ [2- (1, 2, 3, 4-Th7fcFP$> 

/<vy*7 4 ^7iV-6-'fW^» x^-;i/] ^v^;i/75 7] x^ ; x l 

- [4-?DD-3 - [ (7- ^;l/7s7l/*x;l/) 75 7] 7xx 
;W] -2- C [2- (1, 2, 3, 4-fh7tKP^W77>-6-'f 

x^>] ^>^;i/7 5 ;]x^7, i - [4-^dd-3- 
[ (7 f^i/*^*— flO 7 5 7] 7ixjv] -2 - [ [2- (i, 
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2> 3) 4 - 7 h 7 t h* D - 9 H - *^/^/-/v - 7 - -f ;^^^» ;v] 

xv^i/ju] i - [4-^^-3 - [ (*f-;v 

75 7] ?x^k] -2 - [ [2- 
[ (^V$7;|/) (*f , Jl>*/l'Jfc— AO 7 5 7] 7i-M -2 - [ [2- ($7 

y y- 3 x^;i/] xv$>/W7 i^X l - 

[4-^0=6-3 - [ X*3-)V7.)Vib-)\') 7 5 7] 7xz/H 

-2 - [ [2- (9H-^W^/-/V-2-fM^^) X?-;V] ^>^;V7 

5 ;]x^;x i-[4-yot-3-[(^v*;A') 

;W 7 5 7] 7i-M - 2- [[2 - (1,2, 3, 4-fh7tlHO^ 

vW7xV-6--f/W^'» xfM ^>:7;i'75 7] x#7V, 1- 

[4-^0^-3 - [ (^V^V) (^^^V* — ^) 75 7] 7ix/V] 
-2- [ [2- (1, 2, 3, 4-fh7l:HP^V^77V-6-^;W 

x^;V] ^>^^7 5>] x^r;x 1 - [4 -^P^e- 3 - [ 
$7;iO ;W 75 7] 7x-M - 2 - [ [ 2 - ( 1 , 2, 3, 

757] x#7>, i— [3- [ (^^>*;v) (*^x;v*-7iO 7^7] 

7l -;V] -2 - [ [2- V - 3 - -f^S') X^Kl 

✓<>^;i/757] x#7>> l- [3- [ (^>^;iO (**-;wm/*=/io 

7^7] 7x-M -2- [ [2- (^>l/7 5>-3--fM^» x ^ 

;H /<>^7^7] x^?;v, l - [3 - [ (lyVfr) {**A/*frfr— 

)V) 757] 7X-/H -2- [ [2- (9H-*^/-^-2--f^ 
, >} x ^ ;l/] /<v^V7 5;] x^X 1- [3- [ (*>S>;10 (*^7V 
7Jl>*x;V) 7 5 7] 7x-;V] - 2- [[2 - (1,2, 3, 4-fh?t 
HD^VW7xV-6-'f^*S') xf-;V] ^V^l^S 7] x# 7 
v i _ [3 _ [ (/<Vi7;V) (^f-;V*;V*x;V) 757] 7ixM -2 
- [ [2- (1 , 2, 3, 4-7h7tFO^V7"77>-6-^ 7M"* 
SO x^;V] /<y^7?7] x#7>\ 1- [3- [ (*VS>>) (^^7V 
*;W*x;l/) 7^7] 7xxM - 2- C [2- (1, 2, 3, 4-fl7t 
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jy 1- (4-^V^M^^-3-7^7x-/l/) - 2- [ [2- 

- (4 -'O^VtI-*^- 3 -7< J 7xr;H -2 - [ [2- (^>V7 
^y_ 3 _^;^^>» x^;P] ^>^/l/7^] x^V, 1- 
V^*# % >- 3 -7S J 7I-/H -2 - [ [2- (9H-*;W^/-^-2 
— f/M"**) xf-;l/] ^Vi/>7 5;] x#>>\ 1- ( 4 - <* V # 

^_ 3-7?77x^) -2- [ [2- (1, 2, 3, 4-fh7tFO^ 

^>!/f^7xv-6-^/^# > » x^;v] ^>^;P7^^] x^y>, l 

_ ( 4 -s^yt/JVX^i/- 3 -7^ ^ 7x^JV) - 2 - [ [ 2 - ( 1 , 2, 3, 
4 -r h7t h*D^>!/7 7 V- 6 -^/U^f) x^;l/] /<>^;l/73 
y ] x # y > , 1- ( 4 -^y*J)V**i/- 3-7^7 7 -2- 
[[2-(l, 2, 3, 4--rh7llKP-9H-^;W^/-;V-7--r;l/^ 
sfc.*/) 3L=f-)Vl ^V^;l/75 7] XiSryv, l - (4-^0n-3-7577 
-2 - [ [2- (^V^7xV-3-^W^5/) x^;i/] ^ 
y^7l/T^y] X#y>> 1- (4-^PP-3-7577xx;i/) -2- 

[ [2- (^>V7 7 v- 3 x^;H "CV$>/|/7 5 x# 

1- (4-^D0-3-7577xx^) - 2- [ [2 - (9H-7>7W 
^>/_ ;l/ _ 2 --f ;W^-^>» X^;V] ^ V ^ 7 ^ y 1 x£^>X 1- (4- 
^DD-3-75 ;7xx;H -2-[[2-(l,2, 3, 4-f h5tH 

d^> 1 /^7x>-6-^;1/^» x^;i/] *y*M/7^j x#y>, 

1 - (4-i7Dn-3-7^y 7ixjl/) - 2- [[2 - (1,2, 3,4- 

f b 7 n b*P ^ W7 7 > - 6 - -i" x^;w] ^>-^;k7^y] x 

# ^ 1- (4-^DD-3-75 7 7xx;l/) - 2- [[2- (1, 2, 
3, 4-fh7KHo - 9 H-*^l/-* - 7 - -f x^;l/] 
^W7^] x^7, 1- (4-7D^-3-7^77ix;i/) -2- 
[ [2- (^vm7xV-3-fM^^) *W;U7 5>>j 

x# 7X 1 - (4-7D ; £-3-7^77ix;V) -2 - [ [2- 

x^7lO ^^»7 5 7] x^?7X 1- (4- 
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7 'p^_ 3 -75 j 7x-iH -2 - [ [2- (9H-W/-^-2-'f 

^M-^ff) ^>^;v7?y] i^;>, l- (4-7*0^-3-7^ 

;7i-M -2- [ [2- (1, 2, 3, 4-ff7tFD^V^7 
x v _ 6 x^;V] *V^;W7* .7] i^V, 1- (4-7*P 

*-3-r^7x^V) - 2- [[2 - (1, 2, 3, 4-rb7fcK0^ 
^V!/7.7V-6-'fW*/) If/H^.VW^y] 1- 
(4-^^-3-7^771-^) -2- [ [2- (1, 2, 3, 4-fb 
7 H F P - 9 H — 7 — -f ft/js^rV) ^>^7V7^] 

I^/V, 1 - (3-7^71-^) -2- [ [2- (^VW7x> 

- 3 -'f ;v*=^» xfM /^yy;V7^ 7] x#y V N l - (3-7U7 

-2 - [ [2 - (>KW7 7>-3-^^^^) xf-;l/] 
;l/7*;] x^;>, 1 - (3-75 77ixf) -2 - [ [2 - ( 9 H - # 

^y-^- 2 /<v->0U7 5 7] x^;v, l- (3 

-7U7i-;V) - 2- [ [2 - (1, 2, 3. 4-fh7EKD^vy 
^7xV- 6 -J x^;w] ^>^;V75 73 x#y>, 1 - (3 

-7^7xzjl/) -2- [ [2- (1, 2, 3, 4-fb7i:Hn^i/ 
y ^ y_ 6 xf;i/] ^>^75>] 1- (3-7 

■ 

U7ixW - 2- [ [2 - (1, 2, 3, 4-fh7kF0-9H-M 

7 xf;v] *y^;l/7^3 x^yv, 1- (4- 

A>^^^-3--hD7xx;V) -2 - [ [2- (^V!/f^7x> 

- 3 x^;u] l- (4-^>^;v 

^>3-xfD7xx^ -2- C [2- (^^/77y-3^M 

x^;l/] x>^;l/7^y] x^yy, 1- ( 4 VS^M"*^- 3 - 
-)>D7ixjk) - 2- [ [2- (9 H-7?;W^/-;l/- 2 -jJV**?/) X 
^7W] /^>^7?;] X^y> s 1- (4-/<Vi/'M^^-3-xhU7 
_ 2 - [ [2- (1, 2, 3, 4-Th7kFD^>^7x> 

- 6 - -f ^» x^;v] ^v^75 7] ; y, 1 - 

#=^>- 3 -xfD7xxJV) - 2 - [ [2- (1, 2, 3, 4-rb^bK 

D^y 4 /7 7V-6-<^=5f^) x^;io /<>^;U7^7] x#y:y N 1 
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- (4-^>^M^ > >-3--bD7xr;V) -2 - [ [2 - (1, 2, 3, 

4-fb7k.KD-9 H- 7 -'f M*^) x^;w] 

7^7] x£7 > x 1 - (4-^DD- 3 --hD7x-;l') -2 - [ [2- 

1- (4-*PD-3--hD7x-;U) -2 - [ [2- (^V 4 /77>- 
3_^ ;l/ ^-^>» x ^>S/>7 5;] x£>>V, 1- (4-7PP-3 
-~hD7x-;V) -2 - [ [2- (9H-%W/-)\'- 2-J JV**i/) 

x^;v] /<v$;;V7^] x*y l - (4-^dd-3--FP7i- 

^) _ 2 - [ [2- (1, 2, 3, 4-fb7tHP^V 4 /f^7xV-6 

-•Y x^;H 5 y] x# y >, 1- (4 -7 P P - 3 - 

-hD7xx;U) -2- [ [2- (1, 2, 3, 4-fh7tHO^/7 
7 V-6-f^f) x^;V] s<yiSjl7$J~] J V, 1 - (4-7D 
D- 3 -rbD7i-/V) - 2- [ [2 - (1, 2, 3, 4-fb7tKO- 
9H-*^!/-^-7--fM^) xf;H A>i/>7?;] x^y V, 
1 - (4-7D^-3--hD7x-;k) -2 - [ [2- (^^/f^7i 
y- x^;V] x#7> x 1- (4-7*0^ 

-3-^hD7i-/H -2 - [12- (^^/77>-3-^M^^) 
XfM ^>*^75;] X*7>, 1- (4-7D^- 3 

_ 2 - [ [2- (9H-^;i//^/wv-2--f;w# s » x^;w] 

;V7^y] ; y, 1- ( 4 - 7D^- 3 b D 7 - 2- [ [2 

- (1, 2, 3, 4-rh^VlKD^A>V'5 : -^7x>-6 — f/M-**) x 

*>-2>;V7 3 ;]x^;x i - (4-7*n=e- 3 - — b p 7i^W 

-2-CC2- (1, 2, 3, 4-r h^kl KD^V^77 V- 6 --f;i/# 
x^;U] ^V^/V7 5 7] X^? ; V, 1 - (4-70^6- 3 -x hD7 
x -, v) _ 2 - [ [2- (1, 2, 3, 4-f b7kKn-9H-^V- 
7 -J))/***/) x^;V] ^V-»75 7] x#y X l - (3--hD 
7xx;U) -2 - [ [2- (^VV'f^7x>-3 — r^;**"^) x^;H 
/<>^7 5 y] i^V, 1 - (3--fD7x-iW - 2 - [ [2 - (y* 
*V V*77 V- 3 --iJV^^-P) xf/H av^7 5 7 ] 1- 
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( 3 -- b D7i-^) -2 - C [2- (9H-*^/-;V-2-f^* 
$/> X^;P] *>^;V7S y] x#y > % 1 - (3--bD7i-^) - 2 ~ 

[[2-(l, 2, 3, 4-fh7tFO^V^*7i>-6-^^^ 
^y) ^V^75;] x#y>\ 1 - (3--hP7x-;W -2- 

CC2-(1, 2, 3, 4-fb7^0^V!/77>-6-^W^) 
<^yV)\/7 3 ^ ] x^yvifclil- ( 3 b D7i-iH -2- 

[[2-(l, 2, 3, 4-f>5kl«0-9H-*^/-*-7-'fM 

*yV)\>**v- 3 - [ (*vsw (^^v*^*-^) 75 

,1,] _2 - [ [2- i>- 3 - -f ^#?/) xf-;P3 

^;V7§;] X;?;X 1- [4-^>^^=¥^- 3 - [ (**;5>AO 
f-****^) 7^3 7x-;V] - 2- [ [2- (^Vl/79V-3- 
■i )V**V) ^V^^7 5</] x#>>V s 1- 

>> - 3 - [ (^y^;v) (^^/VT./V^-Zl') 7^ 7 3 -2- 
[ [2- (9H-*^l/-^-2-fW^) X^;W] ^V^/l/7 5 

7]x#7>, l- [4-^^#^-3- [ 

7^3 - 2- [[2 - (1, 2, 3, 

7X-/V1-2 - [ [2- (1, 2, 3, 4-ff7bFD^/77 

^;v^#->-3- C 7^73 7-i-iV] - 

2- [[2 - (1,2, 3, 4-fb7tFP-9H-^;W^/-/H7-l' 

;M-*f) x^;i/3 /<V^^7^] x#7>, l- [4 

_ 3 _ [ ( *v ^ ;i/ 7 ;v <h - ;w ) 7^73 7x-;v3 -2- 

[ [2- (^V!/f^7iV-3-^W4^) x^;iO ^>W^75 
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7^3 7i^] -2 - [ [2 - (^/79V-3-^* 

- [ (*>^;i>) (^vs^*^*-^) J^Jl 7x-;v] -2 - [ [2- 
> % 1 - [4-^v^;M-*^-3- [ (^v^;vx;v^-;v) 

75;] 7i=M -2- [ C2- (1, 2, 3, 4-H7bKD^Vy 

[4 3- C (^V*****^) ^ ] 

7l rM -2- [ [2- (1. 2, 3, 

[ (^V^;V) (^V^^T.^Th-^) 7^3 7x— ;U] -2 

- [ C2- (1. 2, 3, 4-fh7bFD-9H-*/^«-7-^V 
tf**/) x*;l/] ^Vi/'f^^] V, 1- [4-^0-3- 

[ (^yS/Vl/) (pt^l/X^-AO 7^3 7x-/l/] -2 - [ [2- (S> 

a>W7xv-3-{M^^) x^;v] ^vy*-c;w7^>'] x*yv, 

1- [4 P P - 3 - C (pl***^*— >W 7^3 ^x- 

;V] -2- C [2- (^/77>-3--fM^) x^3 ^V^^V 

75 ;]l^y, 1- [ 4 -*PP-3- [ (**>t'*Jl'* = 

)V) 757] 7x-;H -2- [[2- (9H-*^^V-2--fM# 
$/) m^V] /<V^^75 7] x^V, 1 - [4-^PP-3- [ 

(*^;v;uv*x;iO 7^3 7x-;w] -2- C [2- (l, 2, 3, 

4-fb7tKo^>^7xv-6-^im^ x^;v] * 

7 , ;]x ^;x 1 - C4-^pp-3- C (Ai/^) 

AO 7^3 7xxM - 2-[[2-(l, 2, 3, 4-fh5kKD^ 

[4-^dp-3 - c 7^; 3 7x-M 

-2- [ [2- (1, 2, 3, 4-fb7tHD-9H-W^-7- 

xf;i/] /<>v*^;V7^>'3 x*yv, 1 - [4 -7d=e- 3 - 
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[ (7^ 71/ 771/* -71/) 75 7] 7I-/V] -2 - [ [2- O* 

^V!/f^7iV-3-'f/W^» X^7l/] *>W7l/75 7] X#7V> 
1- [4-7*0^-3- [ 75 7] 7i- 

7i/] -2- [ [2- (^yir75v-3--f^m) xfyw] *vi/-oi> 
75;] x^;v, 1 - [4 -t^d*- 3 - [ (-'os'/io (tf-frxjvfc- 
710 r?;]7i-;H -2 - [ [2- (9H-*;^y-;v-2-i , ;v^^ 

•£/) x^-;i/] ^ WW 71/75 7] x#7>> 1- [4-^0^-3 - [ K> 

(7 ^7l/77V*xi;i/) 7^ 7] 7xz;H - 2 - [ [2- ( 1 , 2, 3, 

7?;] X;5!;x 1- [4-^0^-3- [ (7 f-7V7.7Vzfc- 

7V ) 7 5 7 ] 7 xx;!,] - 2 - [ [ 2 - ( 1 , 2, 3, 4-fh7th'D^ 

>V7 7V - 6 x^yi/] W71/7 5 ;]x^>, 1 - 

[4-7*D*-3- [ (7 f-71/771/jfc— 71/) 757] 7x-JH 

-2 - [[2 - (1, 2, 3, 4-rh7tK0- 9 H - #7l//Sy*-7V- 7 - 
•Y^M***) xfM ^vy-f^7? 7] x#7 >\ l - [3- [ 

;v) (7 757] 7i-M - 2 - [ [2- (^v/f* 

7x>- 3 )V**V) xfM ^V^;V75 7] X#7V> 1 - [ 3 - 
[ (^VS>71/) (7^71/7 7l/*-7lO 75 7] 7i=>] -2 - [ [2- (S; 
^>l/?7> - 3 --f ^V^;V75 7] 7 >, 1- 

[3- [ (^>^7l/) (7 f-7P77l/*=7l/) 75 7] 7x-;H - 2- [ [2 
- ( 9 H-$JVA)/-)V- 2 --f 7V;*3r» X^7W] ^ V y*-T 7^7 5 y ] 
y 1- [3- [ (A>*/;W) (7^771/*— 710 75 7] 7xx;i/] - 
2 - [[2- (1, 2, 3, 4-fh7tHn^VV'^7xy- 6 --f 71/ 
xf;|/] /^>y*-i'7V7 5 7] x*y 1 - [3 - [ (^V^W 
(7 ^7l/77l/*-7l0 7 5 7] 7xx7V] - 2- [[2 - (1,2, 3,4- 

* ♦ 

f-b 7t Ynv^yVyyy- $--<M*i/) x^;i/] xyy-r 71/75 7] 

IA7V, 1- [3- [ (^V^7V) (7 ^71/ 7. 71/* -71/) 75 7] 7xx 

71/] - 2 - [ [ 2 - ( 1 , 2, 3, 4-fb7fc K D - 9 H- % )\>AV- )V - 

1--<)V**V) x^;l/] ^W-f 71/75 7] x^7 7, 1- (4-^>^7l/ 
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^>-3-75;7i^) - 2- [ [2- (»W7xV-3--f 

A>***s) if/P] ^v^^75;] x#yx l- (4-*>$>;M-*$/ 

-3-7U7i-;V) -2- [ [2- (^>V77V-3-fM^^) 
J 7 x-;V) - 2 - [ [2- (9H-*;W^/-^-2-^W'» x ^ 

^^^] i^x i - (4-^;;i/m-3-75;7 

x _ ;l/) _ 2 - [ [.2- (1 , 2, 3, 4-fh7tHD^^^7xV 

-6-- f/M-*^) x*-;vo *vW;v7^y] *>*jy> i- (4-*vs> 

;W ^_3- 7 5; 7 j-;l/) - 2 - [ [ 2 - ( 1 , 2, 3, 4-f^7t 

KD^vv*7 7^-6-^M*^) ^//W?;] x^y V, 

1 _ (4-/<V$;;V^>- 3-75 7 7x-JV) - 2 - [ [ 2 - ( 1 , 2, 
3, 4 - f b 7 t - 9 H - */W^/-;V - 7 - /W^» x^-AO 
^^75;] i^yv, 1- (4-i'OD-3-75;7x-;l') -2- 

[ [2- (^V , /f^7xV-3-f^^^) X^;V] XV»/-f^7§ 
y] x#y V, 1- (4-^DP- 3 -7 5 7 7xx/H -2 - [ [2- (S> 
s^ysjy^y^ 3 x^;i/] *WVJV75 7] x#^ 1 - 

(4 _^ np _3-7U7xx;l,) -2- [ [2- ( 9 H - #;W^/-;V- 

2 - -f;l/#*>>) xf/V] /-OW;^^] x^ryv, 1- (4-^DO- 

3- 75;7xx;W -2- [ [2- (1, 2, 3, 4 - x h 7 H K P ^ > 

y^ 7xV _ 6 x^;H ^W-f;V75;] x#yx 1- 

(4-^PP-3-75 77x-;V) - 2- [ [2 - (1, 2, 3, 4-fh 

7 b H d > V 7 7 > - 6 - ^ ;^ ^r^) x^;v] /<>y^;V7 5 73 x# 

y V j _ (4 _^oD- 3 -7 5 J 7x-/V) - 2- [ [2 - ( 1 , 2, 3, 

4 _^I > ^^Hd-9H-77;w^V-;v-7-^;v^^^) x^;v] 

)\,7*J-\ 1- (4-^^-3-7^7x^1/) - 2- C [2 

- (>^>y'^7xV-3-'f;V^» x^;V] ^W-f^?;] x# 

j y s 1- (4-7'D ; E-3-7^7xX/l/) -2 - [ [2- (^Vy*7 

5v_3-f ;v#3-» x^;v] *yV<{)\<7$ ^] x#y 1- (4-7 

D^-3-7^7xx;H -2- [ [2- ( 9 H - % )V A)/ — JV — 2 —-4 A/ 
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x ^V^;V7^] x*7V, 1 - (4 - 7*0*- 3 -7 ^ 
; 7 iz;V) -2- [ [2- (1, 2, 3, 4-fh7tKn^^7 
iV-6--fW» if^ *VV4)V7^J] x#7X 1- (4-7* 
pt _3- 7 ^7i^) - 2- CC2- (1,2, 3, 4-fb7tHP 

^>i/77>-6-fJW^» x^v] *vw;v7*7] x#7v, i 

_ (4_yp^-3-7^7i^) -2-[[2- (1, 2, 3, 4-f 

1> 7 n Ko- 9 h 7 — f xf-;n ^ 

;]l^y, 1- (3-7U7X-/V) -2- [ [2- (S^Vi/**? 
x>- 3 --T^**^) xf;H AV^jkT^l^^A 1- (3-7 
,; 7x -;V) - 2- [ [2- v*/7 ? 3 --f x*;KI 

/<y^/V7^] X^f ; V, 1- (3-7U7x-;V) - 2- C [2- 
(9H-j3/MV-/V-2-f^^» xf;v] ^VVW;V7^7] x£7 

V % 1- (3-7^7x-M -2-[[2- (1, 2, 3, 4-fh7t 

kd^vW7x>-6--<m^^) x^;n ^w-r;v7 5V] x# 

/y, 1- (3-7^7i^V) -2- [[2- (1, 2, 3, 4-rb7 

tKD^y!/77>-6--fM^) x^;v] *vy-f ^rsv] x#7 

y N 1- ( 3 -7^7xx;V) -2-[[2-(l, 2, 3, 4-fb7t 

K d - b h - * - 7 - -r *vW/i'7 3 y] x 

#7 V, 1 - (4-*V$M'#*$'- 3 - xbD7xx/V) -2 - [ [2- 
(^V!/^7xV-3-^l'W) x^;H /OVW^^V] x#7 
y j_ (4-^>^*^-3-=>D7x^) -2 - [[2- (^ 

y y 75V _3_^^^) xf-;w] ^W-f^7 5;] x#7>\ 1- 

(4-^W>-3-xhP7xx;V) -2- [ [2- (9H-*/W< 

v/-;v_2->f;V^^^) xfM ^> % /^;W7^^] x#7>, 1- (4- 

^V^M*t/-3--hD7x-;V) - 2 - [ [2 - ( 1 , 2, 3, 4-f 

b 7 tFP^V^^7xV-6-fW^^) x^;v] ^vW;v75 

j ] x# 7 > % 1 - (4 -^V^V**^- 3 - - b P 7 x-;i/) - 2 - 
CC2-(1, 2, 3, 4-fb7tH0^/77V-6H;VW) 

xfMAvWT^^x^y, l- (4-^v^;U/J-3r>-3-^b 
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D7 x^) -2- [[2- (1, 2, 3, 4-H7tb'n-9H-^ 
./-A,-?-- x**] ^>^^7^] x*;>, 1- (4- 

^ DD -3-^P7x^) -2- [ C2- (^>>;WxV-3H 

,] y 1- (4-^DD-3--bP7x-;H -2 - C C2- (1, 

2, 3, 4-fb7tFa^^ 7xV ' 6 " f;m$/) x*-;v3 ^ 

vUf*7*;3 I" (4-^D-3--hD7x^) -2- 

[ [2- (1, 2, 3, 4-fb^HD^/77V-6-^m^ 

x*;V3 ^v^;KT^3 x^X l- (4-^n-3-xM:7xx 

;W -2- C [2- (1, 2, 3. 4-fb5KHn-9H-*^-^- 
7— f x^;V3 *VV^;V7^3 x#;V, 1- (4-7*P*- 

3 _^07x^) -2- [ [2- (WW7iV-3-^« 

xf-;V3 ^>^^7^] x*yv, 1- (4-7-n^-3--b07 
xxi;V) -2- C [2- (^yi/77>-3--f***f) x ^ 

-f*73;3 x^;x 1- (4-7-n*-3-=hB7x^) -2- 

CC2- (9H-#;wv/-;v-2--r;v***) x**3 ^v^;vt? 

,3 i^y, 1- (4-7"n^-3-xfD7x^) - 2- C C2 - (1, 
2, 3, 4-fb7tKD^>m7xV-6-^;W^^) x^;W] * 

y'vW^7^3 X^V, 1- (4-W-3--bD7x^) -2- 

[[2-(l, 2, 3, 4-fb7^'D^/77V-6H^» 

x**3 w/4»7*Jl x^v, 1- (4-7*P^-3--hD7xx 

AO -2- CC2- (1. 2, 3, 4-fh7tKD-9H-^/^- 
7— f/M-**) x**3 WJ4»7*n I" (3--bD7 

x - ;v) _ 2 - [ [2- x^;V3 * 

>lAOV7^3 X^X 1 - (3--hP7x-;V) -2- [ [2- (3> 
^^5^3.^;^) ifM /<^;V75;]X^>, 1- 
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(3--hP7x-;l/) -2- C [2- (9H-*^l/-A'-2-f^* 

$/) x^;v] ^y^;i/7^] i- (3--hD7x-;w) -2 

-[[2-(l, 2, 3, 4-fh7tFD^V!/^7xV-6-^M 
=^>» xf-;U] ^VW^T^y] 1- (3--hD7x-;V) - 

2 _ [ [2- (1, 2, 3, 4-fb7kFn^V!/77>-6 — f;l/^^r 

>» if^] KV*/-Y^75y] x#y>i-/c&l- (3--bD7x-;V) 

_ 2 - [ [2 - (1 , 2, 3, 4-t b7tl KU- 9 H-ftJV/W-A- 7 - 

1/1, ooo~i/3, ooo, o o om^jvm^z^ k^T?!*. Skfc 

#£bV^fflft&fgffli:l'-t{£, 1/ 1 0, 0 0 0- 1/3, 0 0 0, 0 0 0 

-C^jf-tSw fcKJ: y, b V<fb£^©2Mi'fb*fT?- i:**T*££. al- 
ly t-ir b y^m^izm^^B^tzm-k^^ *&is&ifcinufc#**s* iyv>j& 

©6 o°C3 o^«ltb b'U Fft^fcStt'flsU b v<fb£»i:ift£ftfc 

7J<^JE^ *» »7 6 -Z. t £ J: y , >r b Wb£«J® 2K&-fb 5:fT^t*U»JW^ 
* t »JPT5*S3!0«», SH©^rbWb^Bi*«, *tt*fefcttM*ttfl;£W® 

S>7 3 V--J&*7s7-r V->f-7Ai#l:^l/> 0. 5 ~ 1 0 OS 

JjpL hcs>7 3 v-rjg^7>7-c >-;vf-7A^f^l, 0. 5~10 
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i&tr#U-c, i. oi~i. 2{£ : ejV<Di&mB^Z>z.£1) i * 

i^mcommtbX^ KOH, K 2 C0 3 , KOCH 3 , KOCH (CH 3 ) 2 , 
KOC (CH 3 ) 3 , KC 10 H 8 , NaOH, Na 2 CO a> NaOCH 3 , NaO 
CH (CH 3 ) 2 , NaOC (CH 3 ) 3 > L i OH, LiOCH 3 , LiOCH 

(CH 3 ) 2 , L i O (CH 3 ) 3 m(D7)\'XV, 7J\sJiv±m±m®t&^*fflB 

fSIfc^ft, #£U<&K 2 C0 3 , KOCH (CH 3 ) 2 , KOC (CH 
3 ) 3% Na 2 C0 3 , NaOCH (CH 3 ) 2 , NaOC (CH 3 ) 3 m\*%ft 

£A, 2 K^'fbU^^A7^^-^A^©^P2K^'fb^l, JUb * * * v 
x^;v y ^ A, y a »J $ A#© WH&JS'fb'-&'$)* # ^* c: £ £ 3 . 

;V3&»R* T-feb-bU^K DMF, DMA, NMP, D M S O & Dfi 

F (4 : 1 ~ 1 : 4) , 2 -7°VA;—JV : DMA (4 : 1 ~ 1 : 4) % te 

r t -79 J— to : DMF (4:1-1 : 4) , tKlitert-^;- 

;V:DMA (4:1-1:4) *¥<DiI£ig&**0!l*1"* - 
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%:^ftmT'Elfc*fioZ.£tfX'%, »tb<\tO. 1-1. o*;V/L<D$Sffl 
X»$>V, g|C#a-73^hWb£^©ii£&0. 1 ^JV/LO^M^^ b 

frb 1 ^fft?t>+^T'$)S^ 1 -2 0 O^JEEtf)$&BK #*U.<ttl~10Q 

j: u-fgjEEcD 3 ~ i on.monmxmM-rzotfz bizft&v^mt^x^ 

\fbftZ. LfrL7u**±W<»mm , & i t:%&-tZ>Z. 3-5 0^JE-Ct,£P£ 

£Mgl«^ilt: l 5'c*><b l o owa^^ibv 

tj* ^^t.i0«u tztzi* 1/2, o o oa*;i/coM$£ 

IS* fli l/T*fe(*E*a^jft*0*#2i ^SI^C, 7 ^ y 

-tt^ (3) 0*T?, A^CH 2 NR 2 R 3 Oit, .( 1 . 
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5) 



OH 



R 1 ' *^(CH*)nCH 2 -NR 2 R 3 



(15) 



[1 5-a] 



[1 5-b] 



R 3 t(i^^UT^^^^^-e*6o *tt*3Wt*ft*i\ 3 "e^^tvs, m.m 

^m^^th^t^^^BTJVU-JVm Cl 5-a] ft, M»R 2 ^>TO 
5-b] fcgi&l-S §IlR^ltlt 7->^». t.U<ti7;W 

feattl : G r e e n e , T.W. et a 1 . , Protect 
ive Groups in Organic Synthesis (Wil 
ey-Interscience Publication) I'lBSo©®^ <D 

wi&miim*m^zz£tfx*% s. »c ci 5 - a] wo 9 7/2 5 
3 1 leitfwo 99/0 143 1 {zmm<ommm. mm, 

jM^HJ^A, j^S^U^A, zkBHtlT-b U *A, zKiHb^U^A 

ft ft JB £ i*\ S - £ «k 0 fir 5 w tft? * * . 

U "Hi. AV^^7§HK»bT, Mf 0 . l~10jg=e 

5mlgjgWJ*S*l6. w<D£j£&* 3Mt, 2 0- 1 0 0°C, 5 0~ 
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0, 1 ~ 5 Om 1 JggWJ^SftS. £0£Jfcl4, -10~5 0*C, ft 

fib, R 1 *J;Npy>4*t?i^i:B,X« (M. Kor 

e e d a) — *7 is—fi-VV ^?7>b'J- (J. O. 

C) 4 91 2 0 8 II, 1 9 8 4^33it>7-^^b (S. Guber t) 
P>, Vy^VTs (Synthes i s) 3 1 81, 1 9 9 1 4£) KlfBtt 

t-y^j/jf,;^!/ (B o c) a©Ji-&t-&, ^JtS-TS#Bl7^ 

fr -5 ;i # £ Uv\ Wtltli, *#y-;k x#y-;k n-^P/V 

-/Vf©ffl7^3-/K 1, 4-^^^r^y, Th7th'077>, 7-feb 

-hy;v, ^;7PP*#y#rt*3Mf 5>*k j^y-^fcsiMix*^-^***? 

£\,^MtbXm*iSft&. Z<DBLfo&, ®S, -3 0-10 Otl, ftfc, 0 

^ y ;v & % £ ffl * it £ & ^ T (i, - * fl 1 4 y ** W £B t? * 
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)Vm £ y W ;HS"e tb U , R 1 K * V & ^ & & *3 V * t tt, 

09 A \t. R 2 d)t — 7 \%V1l )l#~)VM £ tt* > VW % JRflMi U feft, 

ZtzZfrbte. WO 9 7/ 2 5 3 1 l^&ftKE*®^****-"*"*-** 5 
I?**. 

ttz ^ ^fBfe ( 3 ) ©$-£, A^CH 2 OS i R 5 R 6 R 7 ©££, -{§25$ ( 1 
6) 



OH _ + OH 

T F Xl± H + j 

R 1 » (CH Z )nCHr-OSiR 5 R e R 7 ^ R'^S(CH z )nCH 2 -OH (16) 

[16-a] Cl6-b] 



[16-a] $/U;P*©W«ttKJi6fcf*t-i:t-«kU, **JSttf*-^ 
[16-b] fegBSI" 5 "J/U^SOffiififtSISil&fc l/"C(±, 

-.Greene, T.W. et a 1 . , Protect ive 
Groups in Organic Synthesis (Wiley-I 
nterscience Publication) Kf3® ©3I^©#&& $ 

^xmmt&zttf-egz. jutting fh^w^-fA^on' 

— Jtta* (3) ©*T\ A**CH (OR 15 ) 2 ©ilt> -»5« (1 7) 



OH . OH 

Y /OR 15 H 3 0 + r 

R'^CCHzJnCH^ r"%>(CH 2 )iiCHO (t7) 



OR 15 



[17-a] 
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jft7;i/3-;v« [l 7-b] t**-e**.. -©^r^-^S©JK^ 

ttSJt&i: UTtt, :Greene,T. W. e t a 1 . , P r 

otective Groups in Organic Synthesi 
s (Wi ley-Interscience Pub 1 icat ion) £fE 

&tz, 7)Vf\L K#[17-b] ft, (18) 



OH OH 
I H XI* H 2 1 
R , '*"(CH 2 )nCH0 »~ R^^COHjjnOHj-OH (18) 

[17-b] [16-b] 

$ns«t5^> jisJsv^nsT^rt: Kg®M7c£0Kttu states' 

*-^3H [1 6-b] fc**"T?SS. il^ffl^n-S T^x t: KS 

i 

<E> 0 

SfcSfefc* :©7;VftF# [17-b] {*, -#5* (19) 



oh h z nr3 ? h 



I [6-al H" XI* H 2 I / n 

r'-^CH^CHO R lX *^(CH 2 )nCH 2 -NHR 3 (19) 



[17-b] > [15-b] 

H 2 0 
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J:ijJfiIgt?7^>'*«:*'t*^¥tStt»=«k7^3-^a [1 5-b] 

% IS £ w a b t? £ £ . 

3te*iStt^*- [1 6-b] Kioivt*, (2 0) 



OH 
R 1 ^ 



(CH 2 )nCH 2 -OH 



[16-b] 



OH 
[20-a] 



H 2 NR 3 [6-a] XI* 
HNR 2 R 3 [4-b] 



OH 



R l/ * V (CH 2 )nCH 2 -NHR 3 XI* R'^^CCH^nCHr-NRTT 



[1 5-b] 



[20-b] 



(20) 



l&tp s R 1 & trie n ft, mfI3£|I!^l:i*£^U B 2 it, B#ii*£^U * 
l»»&vM&£"C*5. ] 2:©5I^©S N 2I!a&£f&fcttU 7 $ ^ £ « 

-»7;W3-^» CI 5-b] fcfctffc [20-b] [5^ R\ 

R\ R 3 ^ t>'i: n li, fffia^lUbS'&^U *tt*££***t. ] 
JS1- * w i: * <6 . il-«i^©«*B 2 ^©^£J^UT:te, 

V\ NaHC0 3 , K 2 C0 3 #©i&gM$l?£T, 1.. 0-1. HB^WO* 
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£HR#iiaS£*tUT, 1. 5 jgt/Vffi b 'J 7 i-/V*7, 7 -f V 
E9JMkft& N-7'Dt3Mt'f?b^?:l. 0~1. 1 {g^W^fl! 3ii"C, 

mm % 4> tt*frT t o y V iw**1- * - "2: t * . 

^M^O^It^-^ CI 6-b] (w*5V>T, n**O0fc£fc#& 
ft5##«tt^#->WS*tt, -JK* (2 1) 

H 2 NR 3 [6-a] XI* 
,^Cj HNR Z R 3 [4-b] 





R * 

[21-c] 



(21) 





NR 2 R S 



OH 

XI* R 1 ^ 

[21 -d] C21 -e] 

*©lfcflc^'fe'»^Ufc***#?gftx^#^b^ [2 1-c] fcgglU 
C10##i&ttx#* N >fb'& l l8J [2 1-c] fc, ^ yfc^Va [6-a] 

tiU<lii-»7 5>M C4-b] fc®, xtf^WaKJ&Ktfl*- 
fcfciU, *0&(Mfc#fe«8r.Uk£ifc. a-7^K&*TSft^?£'&ll- 
7;i/3-;HR [2 1-d] fcfetffc [2 1-e] Kg< zttftZZ, 
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UTffofe. (NMR) «SBttH*1*?*fc«GSX-2 7 0 ( l H- 

NMR, 2 7 0MHz ; 13 C— NMR, 67. 5MHz) , JMN-GX50 
0 ( l H NMR, 5 0 0MHz ; 13 C — NMR, 1 2 5MH z ; 31 P-NM 
R, 2 0 2 MH z ) WB*^tS«-4 0 0 ('H-NMR, 400MH 
z ; 13 C- NMR, 10 0 MH z ; 3 1 P — NMR, 16 1. 6 MH z ) , V 
aria nftlGemi n i - 3 0 0 ( 1 H — NMR, 3 0 0MHz) Mmm* 

MR*J«kt> M3 C-NMR(±r b7^W5 V (TMS) £J8i\ -f-n^^y 

■ 

fern. (J) &Hz-t?isu flf#©^a©«i3«i±-«i»s: s, nm^^d, hs 

tftftt* eaSitfl&q, ^M^^m, j[&(i»S:b r fclS^aaLfe. -7***^ b 
(MS) liJEOL-JMS-SXl 02^ffil<\ fli&S?!?^ * ^ 
b^A (FAB-MS) tCfcUiH^Lfc. JfcJgftJg [a] D l±BB«iUkift* i:» 
St- 5 mm f X 5 cmOtMS^T, 0###*fc«P- 10 10— GTSi 
mKTffl&btc. ^^D7b^77^(iHEWLETT PACKARD 
6 8 9 0SJM£J8V N 'rsBiKU;k3ri'b°7 V-^A, <7 AJEET* F I 

9 8 01, UVtMCB*W^UV- 9 7 0 £fflV N T, IB^U/cT^A, 

n7b^77-f- (TLC;PTLC) Merc kttSiK i e s e 1 g e 
160 F254 Art. 1.05719 (M£ : 0 . 2 5 mm) , A r t . 
1 . 0 5 7 1 5 (m% : 0. 2 5mm) ^ftlf'OTb^. MI*7A^ 
D7 h^77-f — KJiMe r c k*±$S[K ieselgel60 (230-40 
Omesh) 7/l/;*Vtt9 9 %«K©«$ffl* B A S FMjfcR 3 - 
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&0:fci£fll*±© 9 9 . 9 9 9 9 9 %*lg©t»©fcJ8 Wt. b^lVftT^^V 
(DMF) £N, N-^^^^T-tr K (DMA) fcM$Kl/&V>R U 

7 ^ :f >#H*rF#*fl3 # 9 A U $/ a 1/ V £ E U & *> © 

ftfl^fe. rh7hHD77> (THF) ttHa«tCT7^^V#Ba»T±h 



immm 1 ) 

trans-RuCl 2 [ (S) -xylbinap] [ (S) - daipe 
n ] (»# ( S , S ) - 1 ) ©£•$ 

uCl z (benzene)] 2 (2 6 lmg, 0. 522mmol) (Aid 
r i c hftSSO £ (S) -Xyl-BINAP (805mg, 1. lOmmo 
1 ) (fft&W-O 7 - 6 8 2 6 0|Bfc©#ft-O£jfc) 4*0Bl*K ®i§f*)*^ff 
Clt^^iP/ctCT^^V'&iAb/c. DMF (2ml) 

7;HfV£ffl.&T» 1 0 OtJOlftra+TM 0#IHinllftkfc. SJfcSift 
%^ta*-e^*PL/fem, fcJBET (ImmHg) fDMF^Sl/c. -Ht 
#t>n/c^feORuC lj [ (S) -xylbinap] (dmf) nfcTA' 
dfy&UT, (S)-DAIPEN(4 14mg, 1. 32mmol) (M3C 
ft^M) tmt*?U> (2ml) fcjbQ*., 2 5TCf3 0^i#lfe. M 
JET (ImmHg) V&ft* 9 V V bt# ftfc»fe©«IMMfcfc^* 

•FV (5ml) fciniU 2tfe©3u£&fcT-£$£l7»*>bfcffe, !R5l53ifcJ: 

g) L T «t# (S, S) - 1 (8 0 3mg, 0. 6 5 8mmo 1 , JR*> 

6 3 %) £H6©Mi: U"C#jfe : 1 H — NM R (400 MHz, C 6 D 6 ) 5 
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0. 06 (d, 3H, J = 6\ 6), 0. 61 (d, 3H, J = 6. 8), 1. 

7 4 (s , 6 H) , 1.75 (included in the peaks 
at 51.74 and 1 . 7 7 , 1 H) , 1 . 7 7 ( s , 6 H) , 2 . 

8 0 (m, 1 H) , 3. 0 0 (m, 1 H) , 3. 1 9 (s, 3H) , 3. 3 8 
(s, 3H) , 3. 80 (m, 1 H) , 4. 40 (m, 1 H) , 5. 09 (d, 

1H, J = 1 3. 4), 5. 90-9. 00 (m, 32H) ; 31 P-NMR 
(2 0 2MHz, CDC 1 3 ) 5 4 4. 1 (d, J = 3 6. 4) , 4 6. 7 (d, 

J = 3 6 . 4) . 

tmnm 2 j 

trans-RuCl 2 [(S)-xylbinap] [ (S, S) - dp e 

n] (S, S S) - 2) <D&J& 

[RuCl 2 (benzene) ] 2 ( 2 6 1 m g , 0. 522mmol) £ 
(S) -Xy 1-BINAP (8 0 5mg, 1. 1 0 mm o 1 ) , & b tf 

i 

(S, S)-DPEN(279mg, 1. 32mmol) (fMlft^-teV* — 
1 : 2<O^^^V V-i^xf^x-r^ (3ml) H**>l/fctk CO 

® y # ^ dog) %3HEi*bfc*7A»iau-r^ttft*i»*ufc. ft 

MJET (ImmHg) •CKJSbT^ (S, S S) - 2 (782mg, 0. 6 
9 9mmol, JR*, 67%) btftfc : 1 H-NMR (400 

MHz, C 6 D 6 ) 51. 80 (s, 12 H) , 2. 08 (s, 12 H) , 3. 
45 (m, 2H) , 3. 53 (m, 2H) , 4. 60 <m, 2H) , 5. 90 
-9. 00 (m, 34H) ; 31 P-NMR (2 0 2MHz, CDC1 3 ) 64 

5. 0. 

mmm 3 j 

trans-RuCl 2 [(S)-xylbinap] [ (S, S) - cy c 

1 o h e x an e d i am i n e] («# (S, SS) - 3) 
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[RuCl 2 (benzene)] 2 (1 3 0mg, 0. 261mmol) t 
(S)-Xyl-BINAP (403mg, 0. 5 4 8mmo 1 ) * %btf\Z 
(S, S) - 1 , Z-t/pU^WsiSTS. y (75mg, 0. 657 mm o 

»*#«Jtl : 2 0^b^5 L l^>'-^x^;Vx-T;i'M (5ml) 

*5J8!IU Z$flET (ImmHg) T'fg^UTfl* (S, SS) - 3 (4 8 0m 
g, 0. 47 Ommo 1 , JR*, 9 0%) *H£©iSil i: UTftfc : 1 H — NM 
R (4 0 0MHz, C 6 D 6 ) 5 0. 5 0 (m, 4H) , 1. 00 (m, 2H) , 
1. 10 (m, 2H) , 1. 8 0 (s, 1 2H) , 2. 10 (m, 2H) , 2. 
18 (s, 12 H), 2. 70 (m, 2H), 3. 00 (br-d, 2H, J 
= 8. 6) , 5. 90-9. 0 (m, 24H) ; 31 P-NMR (2 0 2MHz, 
CDC 1 3 ) §44. 7„ 

mmm 4 ) 

trans-RuCl 2 [(S)-xylbinap] [(S)-dame 

n] (D&m («tfl£ (S, S) -4) 

[RuCl 2 (benzene)] 2 (25. 5mg, 0. 0 5mmo 1 ) t 

( S ) -Xyl-BINAP (73. 49mg, 0. lOmmol) % &btf 
(S) -DAM EN (3 1. 5mg, 0. llmmol) (*» : B u r r 
ows.C. J.et a 1 . , Tetrahedron Letters, 
34 (12) , 1905-1908 (1993) M&©3Efffit?£jR U fc. ) ** 

-^xfJH-r« (5ml) C © © f U # 4* ^ (5 

©»»ftll***«fW1"**^**^ ,,c B^**** , ^» (ImmHg) 
T?*fc»l/Tt rans-RuCl 2 [(S)-xylbinap] [(S)-d 
amen] (7 8. 7mg, 0. 0 6 6mmo l , JR* 6 6%) £!!&©*£& 
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fcOTftfc : l H — NMR (400 MHz, CDC1 3 ) 50. 68 (d, 3 
H, J = 6. 8), 1. 74 (s, 6H), 1. 7 5 (s, 6 H) , 2. 08 

(s, 6H) , 2. 30 (s, 6H) , 2. 65 (m, 1 H) , 2. 74 (m. 
1H) , 3. 3 9 (m, 1H) , 3. 7 5 (s, 3 H) , 3. 8 3 (s, 3 
H) , 4. 05 (m, 1H) , 4. 80 (br, 1 H) , 5. 88 (d, 2H, 

J = 9. 5) , 6. 0 6 (t, 2H, J = 8. 3) , 6. 6 0 - 7. 8 0 (m, 
^ 2 6H) , 8. 3 0 (m, 2H) ; 31 P-NMR (16 1. 6MHz, CDC 

ij 543. 4 (d, J = 36. 9), 44. 0 (d, J = 36. 9). 

3 * 

-«5* (2 2) (I, gfttiUl fcH»£UT|UUtt*A'f- = $A--tt** 
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OCH 3 




f,a/«-RuCI 2 [(R)-xylbinap][<R)-damen] ^s-RuCI 2 [(RHolbinap][(R)-daipen] 

( Ar = C 6 H3-3.5-(CH 3 ) 2 ; R = CH3 ) ( Ar = C 6 H 4 -4-CH 3 ; R = CH(CH 3 ) 2 ) 

fra/7S-RuCI 2 [(Rhxylbinap][(R)-daipen] ^s-RuCI^RHolbinaplCCRhdamen] 

( Ar = C 6 H3-3,5-(CH 3 ) 2 : R = GH(OH 3 ) 2 ) ( Ar = C 6 H4-4-CH 3 ; R = CH 3 ) 



(22) 




frans-RuCI 2 [(R)-xylbinap][(R,R)-dpen] 
( Ar = C 8 H 3 -3.5-(CH 3 ) 2 ) 

irs/7S-RuCI 2 [(RHolbinap][(R,R)-dpen] 
( Ar = C 6 H 4 -4-CH3 ) 



f70V3-Mfcljff^iA/:5 0 0ml CD jl? V 9 V - 7fc 

trans~RuCl 2 C(S)-xylbinap] [(S)-daipe 

n] (7. 3m g : 6^o 1) («KM S . S) - 1 ) **0 * «»« 

V^fcJ:UK*Ufc, t-7'b^'J7A©2-^;l'-2-7'n 

(A 1 d r i c hftS, 1 . 0M»*, 6 0 /* 1 : 60/imo 

1 ) #&tf2 -~7UA;-)V (30ml) ZTJVdy&UT* 8-1**1**8^ 
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»»fc*b6 0X31*3 0 4H*#Ufe. fflj^fiTU SfcOfcfc* 

s ;> (10, 6 g : 6 0 mm o 1 ) (£SK :Maxwel I, C. E . , O 
rg. Synthesis, 1955, Coll. Vol. 3, 305-30 
6. HR«<D#«T?£J*Ufc) 8Jtf2-:/n/V-* (30ml) 47J^* 

H*U<m#l/fc. £J»7&, #?>nfc»«4»ff»ttU (R) -l-7x- 
J|/-3-^WUyn/^>-l-^-^ (97. 5%ee, ^DVf^V 

iM^*!*®*"-*^"*** 'H-NMRW:iW9 6%) £#fc. 

^-y;vn-;^ffl^TjSOTl (R) - l - 7x-;v-3-^ W 

•5 y yp^V- 1 -tf- ^ (9. 8 4 g, »93%, «*98%) 
^jRIHfc : 1 H — NMR (500 MHz, CDC1 3 ) 51. 76-1. 

87 (m, 2H) , 2. 30 (a, 6 H) , 2. 4 5 - 2. 4 9 (m, 2H) , 
2. 63-2. 49 (m, 2H), 4. 93 (dd, 1H, J = 7. 8, 3. 
9) , 6. 8 6 (s, 1H) , 7. 2 2 - 7. 4 2 (m, 5 H) ; 13 C-NM 
R (125 MHz, CDC 1 3 ) 534. 5, 45. 3, 58. 5, 75. 8, 
125. 6, 126. 8, 128. 2, 145. 1 ; *ft#3i»»fcH P L C 
^*rPJ:Uft«l/^:*9^?A:CHIRALCEL 0D(4. 6mm 

X 2 5 0 mm, 94 *JHk#tt*> J ^SUffi 2 - /V 

(9/1) ;*7AjW: 30tJ;UVjft*: 2 5 4nm;»»:0. 5ml 

/# ; ftftftH : (R) - l-7i^-3-^W5;yn^V-l- 
1 2. 5# ( 9 8. 7 5 %) ; (S) -l-7i-^-3-^^V 
75 y 7*P^V- 1 : 1 6. 2# (1. 2 5%) ; teftflttS&TteS: 
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ffi®%a<D&Myb&t&1&LRftt®;feLtz : JtM : U] 26 D =+32. 0 
(.0 = 1. 6 9 5, C H 3 0 H) ;£i${flR&: [a] D =+27. 6 (c=l. 
6 1, CH 3 OH) , mnXU :Andrisano, R. ;Angeloni, 
A. S. ;Marzocchi, S. , Tetrahedron, 1973, 
29,913-916. 

( r ) - 1 -71^- 3 ^;V7^ y :/a^v- 1 -^-^W^ JR 

f7PV3-MfcIjff^I^: 10 0ml (Dtfy Agk*- h C V- 
mi* (S, S) - 1 ( 1 . 5m g, 1 . 2 5 /umo 1 ) 4* 'J £ 0, &f§ft4 

/^iJ>^IJ:U^bfc, a-^W5^oW7i;> (4 4 3m 
g, 2. 5dbo1), t ert-yh=3r^*'J')A©2-^f/V-2-7D 
A J -A>%%1 (T^kK 'J y^^fcjS, 1. 0M) (25ml, 2 5mmol)*J 

'j ■ 

i 

£Zf2-7DA; -)V (2. 5ml) 4 7 ^ :* >»*Tn £lflt4/H V^TJQ*.*:. 

$ f> tifc-M 4 8t# u & a* 5> J^JE-7 ;v ^ xomw 4 5 @» y jg it^ 

S*S< 2»ff!c&**-C#*4HttUfc. £0»fl*4 7|eII*y$Bl/fcfk # 
iflJE 4 8 %E t U 2 5 "C T* 3 B#P» U < ttff b fc. £J»$ 4 tttgfttt U fcft, 

as%'>y*wn , 7b^7 7-f-.(S'y*y/i', 20g;j« f i&it*? 

Vy) \Z&thZ. £fc± tf (R) -l-7i-^-3-^^f;P7^^7 , D/^ 
V _ 1 _ ;v ( 1 0 2 m g , 0 . 6 mm o 1 , iRs£, 2 4%, 9 7 % e e ) 
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mm mmm 2 At. mmm 2 6 & & tf^mmm 2 8 % t & . 



f7DV3-M«?ti^ 10 0ml <D U"-7*K, 
$g# (R , R) — 1 (6. lmg : 5mmo 1, Mti&M 1 "ttl-ftv 
R#©ffiffi*fcJflvvC#j£Ufc. ) ftiUfcO, 2-^W5;7t 1>7 
i; > (1, 63g: lOmmoU 7 ©Aft**!****, itfifKO. 

t-yW*^A©l. 0M' 2-W-2-^V-^» 
(T^PJ^fttS, 100jtil:0. lmmo 1) 8J:tF2-^P/V- 
/l/ (1 0 ml) fcffl^T, *$ff4 8^ffi:U 2 51CC1 2 fipffliK U < JRfl 1 1/ 

3%ee<D (R) - 1 - 7 x-*- 2 - * ^ J ~& (L 49 

g, JR*9 0%) fe«S€L©»tt»i:^t»fe : 1 H-NMR(4 0 0MHz, C 
DC1 S )52. 31-2. 5 Km, 8H), 4. 69 (dd, 1 H, J = 10. 
8, 3. 2), 7. 2 5 - 7. 3 9 (m, 5H) 

7A:CHIRALCEL OD (4. 6mmx25 Omm, -fe ;Wb^*± 

M) ; ^fijffl = ^*-9->/ 2 -7°p/V — ;V (4 9 / l ) ; *7Afig : 4 

O'C ; UV$ft : 2 5 4 nm ; »» : 0. 3ml /# ; #&i$IW : (S) - 1 

_ 7x - ; i / _ 2 -^^f;i/7 5;x^;-;Wil 6. 0#(3. 3%) ; 

( R ) _ l-7x-;V-2-^^/V7^^^^Hil 8. 2^ (96. 

7%) . mnm^txm^o (r) - i-7x^-2-^f;v7?;x 

7 D =-64. 0 (c = 0. 635, C 2 H 6 OH) ; #*M»Rfc = C«] 23, % 
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= _78. 9 ( c = 0. 9 8 5, C 2 H 5 OH) ; [a] D #M:Chan, 
M. M-L. [Robinson, J. B. , J. Med. Chem. , 19 
7 4, 17, 1 0 5 7. . 

*J*1-)V7^J 7-tr b V0^£#5Bfls 

f7Dy3-M/:W^/c 10 0ml Y 2 

(R, R) - 1 ( 1 . 5 m g : 1 . 2 5 n m o 1 , 1 tpMiKs * 

y (2 5 3m g : 2. 5 mm o 1 , A 1 d r i c hftW , t - ^h^->^U 
^©1, OM 2-**f-)V- 2 - 7 V A J — /Ut&tfL (2 0 n 1 : 2 0 # m o 
1 , A 1 d r i c h*±|!0 J: 2 - -71/ (2. 5ml) fcJS^T, 

7j<^jE^ 8^,iE, 2 5 o c-e4H§^^L/<m#u> 5 1 mm^^mit 

M x--r7l/^^ (3ml : 3 mm o 1 , A 1 d r i c hj±W 

l H-NMR^*t^J;^*R^{*9 9 %-C*o/c : 1 H-NM'R (4 0 0MH z, 
DMSO-d6) 51. 10 (d, 3H, J = 6. 0), 2. 77 (dd, 6 
H, J =12. 8, 4. 8), 2. 90-2. 97 (m, 1H), 3. 0 2- 
3. 0 8 (m, 1H) , 4. 0 3-4. 11 (m, 1 H) , 9. 9 5 (b r, 

ih) ; i - ^^ ^1/7^; - 2 - ^d/v • lauRffifcaub* 

i-Vy (1 0ml) , m p &fc (2 0 0ml) > 7j<$Mb:>- b V ^A (1 20m 
g : 3mmo 1, ¥#<fb^*±M) *U A 2 0#P^f# Lfc. Jfii^ 1/ > 

VV-C^fRt^zK^m^bV^AT^U^. Z&'&mmWiffibT 9 2%e e 

(35 ( s ) _ ! _ ^ ^;U7 J - 2 - ~f D 7"* y -TV ( 2 0 5 m g : 1 . 9 9m 

mo 1 , nMl 9%) «ft&<^MJ£bT#*: : 'H-NMR (4 0 OMH 

z, CDC 1 3 ) 51. 13 (d, 3H. J = 6. 4) , 2. 12-2. 27 

(m, 8H) , 3. 7 7 - 3. 8 0 (m, 1 H) . 
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^DhXOiffaJtHiU^Ufe : CDC 1 3*, l-^^^;W7^y-2-y 
D/V-/K2 2mg:0. 2 1mmol) ;i-Dk^Ab'J7 [3-A7' 
^^D/D^tb'D^S/^fkV- ( + ) -*V7*7-b3 (2 0 0 
mg : 0. 1 7mmo 1) fei^T»«Ofe. ® < R > " 

l/fe:3HW«: C« 3 2 7 D = +21. 1 (c=l. 0 0 6, CH 3 OH) ; 
«R#: [a] D = -2 3. 7 (c = 1 . 11, CH 3 OH) ; [a] D #fi* 
|: Tomi t a, L. D. ;Klabunovskii,E. I. ; P e t 
rov, Yu. I. ; Kr e t o v a, L . A. ;Kho 1 dyakov, N. 

I. ;Antonova, T. A. ;Cherkasova, E. M. , Bu 

II. Acad. Sci. USSR. Div. Chem. Sci. (Engl. 
Transl, ), 1971,20,206 3.. 



2- [ (7I-/W 7^^] 7-feh> (*M#8) 0*33F#*<ft 

(R, R) -1 (1. 5mg: 1. 25|imol) %*U *IBfr8 

i 

(4 0 8mg, 2. BmmolK t -7*h^>*'JfA02-^^-2- 
y — (A 1 d r i c hifcSL 1 . OMgi, 25/il : 25|im 

o 1 ) fc N «fctr 2 -7*a/V-^ (2. 5m 1 ) fcHvT, TKUfffc 8 ^.JE, 2 

U 8lXee(Dl-C(^*) (7i-iV) 757] 
(3 8 4mg : 2. 3 2 mm o 1 , H$9 3%) fc^fefatttlfc L/T^fe : 'H 
-NMR (270 MHz, CDC1 3 ) 5 1. 23 (d, 3H, J=12. 7) , 
2. 18 (s, 1H), 2. 98 (s, 3H), 3. 23 (d, 2H, J = 6. 
5) , 4. 0 6-4. 18 (m, 1 H) , 6. 7 4 - 6. 8 5 (m, 3 H) , 
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7. 2 0 - 7. 2 9 (m, 2H) ; WWWHPLC^I^'J^t 
tz. : 47/W7A : CH I RALC E L OD (4. 6mmx 2 5 0mm, ^ 
jtMk^ftm) ;^S)ffi = ^=¥^>/2-7'P/V-;V (9/1) 

: 3 0°C ; UV$ft : 2 5 4 n m ; : 0 . 5ml/^; 1- [ 
;lO (7I-/V) 7^3 -2-7°P;V~;WD#8M : 14. 7# (9 0. 
7 %) ; 2 2 . 2# (9 . 3 %) ; SI &S'm£$ Ufc (S) - 1 - 

Cil-C^Ufc : 7fi%7mfc&^mm ■ U 3 2 3 d=+19. 0 (c = 0. 5 

45, c h 3 o h) i^m^mvtzmmm^o (s) - i-cc^^) 

(7 7?;] - 2 - 7*P;V (> 9 9 % e e ) ©JfcJIftJg : 

[a] n D =+26. 3 (c = 0. 5 3 8, CH 3 OH) „ &TK> (S) -1 
- [ (*f-;W (7i^W 7^3 -2-7"D/V-;l/0SiJI^S5:ia 

"to 

(S) -1- C (tf-JV) (7i-W 7^3 - 2 -7°P/V-;VtD£/& 
r7D>3- b UfcJS&#?£#Ak 10 0ml ©m777>3t:7;V5t 

(2 6 g) (Merc kftM) , ^X^Vx-x^ (8 0ml) , N-**-^ 
7-ijy (1. 0 7g, lOmmol) (m^MttiO £ AH*- ^ < 
UfcT^^xf-^x-^V (2ml) •e#r|RU/c (S) -7Pt>^^>K 

(140<tl, 2mmol) (I^ft^) ^Tb/: t 2 5 'CC 6 PSIM 

;^p ? - (^U 7^y^, 7 0 g ; gmx^;V : /\^ri^V= 1 : 

3) lzmtZ>Z.tlZ&*)%-ftmtbT, (S) - 1 - [ i*i-)V) (7i- 
;V) 7^/3 - 2 -yp^/-7l/ ( 1 2 3mg, 0. 7 4 6 mm o 1 , JR* 3 
7 %) ^^fe'^t^^i: UT#7c : 1 H — NMR (270 MHz, CDC1 3 ) 5 
1. 23 (d, 3H, J = 12. 7), 2. 18 (s, 1H), 2. 98 (s, 
3H), 3. 23 (d, 2H, J = 6. 5Hz), 4. 06-4. 18 (m, 
1H), 6. 74-6. 85 (m, 3H), 7. 20-7. 29 (m, 2 
H) ; [a] 23 D =+26. 3 (c = 0. 5 3 8, CH 3 OH) , > 9 9 % e e 
(S) . 
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mmm 9 ) 

2- [ (^>VW;V) (3, 4-^p* b#S/7x^f;l/) 7 5 J"\ -4* 

f7D>3-hb/cH^4IA/c 10 0ml ©^Xi^-h^l'-^ 
f|#: (R, R) -1 (1. 5mg:l. 2 5 a* m o 1 ). ft * U ft U , 2 - 

[ AO (3, 4-^bWx^7 t JV) 7^ >>] -4 , -^V^ 

^•=¥^>7-lrh7x^>'(l. 27g:2. 5 mm o U g£3&3ift, 1 0 6 

(1) ( 8 o-89 (1986) liaattWtf&Kii&^TflSO fc) » t - 7* b 
WiJ')A02-^f;l'-2-7"n/V-MS$ (Aldric hifcSL 1. 
0M&#, 50/il : 5 0 Mmo 1 ) 33 £#2 -^D^V -A> ( 2 . 5ml) 
ftfgVNT, zMSJEft 8&fiEfcU 2 5tJ1»2 4«fiaa![U<ai^U, *Jfc0B5i: 

£J»7^ »&Jh,fc»*fc»JE»ttU J/'J*WD7h^57^- 

(->u^y;w: 5g ; mm : mwt** w tmt& z tiz& 

9 7 %e e® (R) - 2- [ (^VlZ-PV) (3,4-"3>*b# 
^7:n*^;l/) 7$;] -1- (4'-^>^M^^7r^) x# y -;v 
(1. 2 8 g : 2. 5mmol, 1K$10 0%) ft £ UTftfc. ftft 

ttWMW*, HPLC^(ffi:±UftSbfc : : CH I RAL P A 

■ 

K AD (4. 6mmx 2 5 0mm, ^tMb^Iti) ; *£S&*B = ^ 
/2-7*D;V-;V (3/1) ; ^7AfiS : 4 0 °C ; U VJftfi : 2 5 4 n 
m;M: 1 m 1 ; ftHBH : (R) -2 - C (*>WA0 (3,4- 
^h^^7i^^) 7?;] -1- (4'-^V^m^7x^l/) x* 
;-;hll. 7^ (98. 6%) ; (S) - 2- [ (^>WA0 (3,4 
-^h^>7x^W 7?;] -1- (4'-^>^M^>7ix;l/) x 

14 . s# (l. 4%) . Kft»«ja»i^v^;V3iftJK«ttUt:^ 

( R) - l- (4-^>^W*f7ix;V) -2 - [2- (3, 4-$>y 

h#S/7xnA0 x^;l/7 5 y ] x#y-A" li&^i!<D£$ 
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^WJ9-Cl#/c (R) -2- [ (^VV-f» {2- (3, 4-^b=^>7 

x-;i/) x^;W 7^ y ] - l - (4 -^>W^^7i-^) x^y-^ 

( 1 . 2 8 g, 2. 5mmo 1 ) „ .X-9J-fr (2 5 ml ) » ^^7j< (2. 5 
m 1 ) Bit) 5 8 5%7j<$Hb#y (^Wy K 660mg, lOmmol) 

(3 0ml ) T*#1RU JUfcTKHOX-T^M (A 1 d r i c hftH, 1 
M) (3ml, 3mmo 1 ) ft«Tl/fett, J*E»*&TS £ £ J: 0. miBflft 
^>W;Wfc (R) -1- (4-^V^^^7i^) -2 - [2 - (3, 

b^>>7i-;v) xf-;vr^ y] x#y-;v • UMMft (1 . 1 0 g, 

2. 4 8mmo 1 , 1&¥9 9%) fcftfc. 

:0t0U^;-^^ML,tWi:» (R) - i- (4-* 
>*;W^7i^) -2- [2- (3, 4-^hWx-/l/) x^A 

75;] x^y-;V- 1 ifilSit (927mg, 2. 0 9 mm o 1', JR* 8 
4%) : 1 H — NMR (4 0 0 MHz, DMSO-d6) 5 2. 68 — 2. 

85 (m, 6H), 3. 71 (s, 3 H) , 3. 73 (s, 3H) , 4. 63 

(m, 1H) , 5. 09 (s, 2H) , 6. 7 0- 6. 7 2 (m, 1 H) , 6. 
80-6. 86 (m, 2H), 6. 96 (d, 2H, J = 8. 4), 7. 24 

(d, 2H, J = 8. 8) , 7. 3 0 - 7. 4 4 (m, 5H) ; flftfttttM* 
Bfc V 1 - (4'-AV^M^^7x-/V) -2 - [ (3, 4-^b 

fc:HPLC (j?7A:CHIRALPAK AD (#^f-fe;Wb9M±«) > 
1MX: 4. 6mmx2B0mm;»«: 4/ 1 =a^V/2 -7"P/V- 
;V ; : 4 0°C ; UVifcg : 2 5 4 n m ; ifift : 0. 5ml /ft ; (R) - 
1 _ (4'-><V^^7i-*) -2- [ (3, 

75 V] X^y-;W©««?«PM :19. 2#(100%);(S)-1- 

(4'-AyW#^7x-/V) -2- [(3, 4-^nWx^7 4 ;v) 
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7 *y] x^y-;KO«»B*IB: 21. 2£ (0%) i X«« : C«] 26 d = 
-30. 5 (c = 0. 96, C H 3 Q H) ; RfcXtt* : [a] D =-3 0. 1 
(c = 1 , C H 3 0 H) , R ; Ca] D #»*« :Kawaguchi,T. ; 
Saito, K. ;Matsuki, K. ; I w a k u m a , T. ; T ak e 
da, M. , Chem. Pharm. Bull. 1 9 9 3, 4 1, 6 3 9. 



(ftjfi&ffl 10) 

4'-7**n-4- [4- (5-7MD-2-e'J5^1/) -1 - 
7*;=*] W7x;VO^**ft (S/C=20 0 0, 0. 5M) 
^ 7 DV3-1> U 10 0ml 0#5*«#- 1/-^ 
#(S) S ) -1 (1. 5mg : 1. 2 5/imo 1) 4*U9lU, 4' -7* 
*D-4- [4- (5-7**n-2-kfU5^-*) -l-e*?^*] 
7-fD7i;> (8 6 6mg: 2. 5mmol) (Yevich, J. P. J 
New, J. S. ; Lobeck, W. G. ; D e.x t r a z e , P. ;Be 
rnstein, E . ; Taylor, D. P. ;Yocca, F. D. ;E 
ison, M. S. ;Tem P le, Jr. D. L. , J. Med. Che 
m. , 1992, 35, 4516. Cfflifc®;Sirc£$ U fc) * t -7>*-> 
* ij ^© 2 - 2 - / V ( A 1 d r i c h.ttfi, 1. 0 

M, 50/11 : 5 0nmo\) S <k tf 2 - 7X1 A J -A, (5ml) fcflV^ 

tK^E^s^E, 2 5'c-ei 2«HB»U<«»U **«5fcH#fc**** 

*1**U 9 9%ee(D (R) -1- (4-7**071-*) -4- (5 
-7*#n-2-eU -1-^7^;-* (8 4 3mg : 

2. 42mmo 1, JR*9 7%) *fifeH#fc l/"C#fc : 1 H — NM R (4 0 0 
MHz, CDC 1 3 ) 5 1. 6 5 - 1. 9 8 (m, 4H) , 2. 44-2. 65 
(m, 6H) , 3. 83 (m, 2H) , 4. 66 (dd, 1 H, J = 7. 6, 
2. 4), 6. 98-7. 02 (m, 2 H) , 7. 32-7. 35 (m, 2 
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H), 8. 19 (s , 2H) ; 13 C-NMR (100MHz, CDC 1 s ) , 
523. 56, 39. 52, 43. 81, 52. 7 3, 58. 7 4, 72. 9 
5, 114. 8 (J CP =2 1. 0) , 12 7. 1 (J CF =7. 7) , 141. 

3 (J CF =2. 8), 145. 0 (J CF =21. 4), 151. 6 (J CF =2 

4 7. 1) , 1 5 8. 7, 1 6 1. 7 (J CF =2 4 3. 0) ; ffifafaMmmZ, 
HPLCM^i'J^tfe : #7^7A : CH I RALPAK AD (4. 
6mmx2 5 Omm, ^-ftMkfW = 2 A J 

(19/1) ; jl y A?ajS : 4 0 °C ; UVSfi : 2 5 4 n m ; MM : 0 . 
5ml/^;«M: (S) -1- (4-7MD7xr;V) - 4- (5- 
7MD-2-t'n^H - 1 -fc^7^V?#y-;V : 2 7. 4# (0. 
3%) ; ( R) -1- (4-7^07x-^) -4- ( 5 - 7;W:*P - 2 - 

i^g^^-^) -i-e^7^v7*^;-;v: 29. 4^ (99. 7%) •, 

Mm^^M^otm^MtthmbRi^t^btc : mmm 1*1 25 D = 

+ 14. 6 (c = 1 . 05, CH3OH) ; XiSMtRft: (>9 9. 9 % e e) : 
[a] 26 D =+14. 3 (c = 0. 53, CH 3 OH) ; [a] D #!t:fci§K : Y 
evich, J. P. ;New, J. S. ;Lobeck,W. G. ;Dex 
traze, P. ;Bernstein, E. ; T a y 1 o r , D. P. ;Y 
occa, F. D. ;Eison, M. S. ; Temple, Jr. D. L. , 
J. Med. Chem. , 1992, 35, 4516. . 

mmm 1 1 ) 

4'_ 7 ; V ^-n-4- [4- (5-7MO-2-e'M^) -l-ty* 
yiS-JV] 7 , fP7x;>CD^*M ( S/C=2 0 0 0, 1 M) 

DSUfc. : «3<MR. R) - 1 (1. 5mg: 1. 26moo1) ; * 
j| : 4 ' - 7 M D - 4 - [4- ( 5 - 7 P - 2 - fcf U S *J~)\>) - 1 - 
A ^ 7'f D7x; V ( 8 6 6 m g : 2 . 5mmol) ; : 2 - 7 

p/ V-;l/ (2. 5ml) t - 7 h U ^ A<D 2 - p< 2 - 

7"D/V-;i/jg$ (Aldric h*±SSL 1. 0M, 5 0 n 1 , 5 0 # m o 
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1) 8^)£;i&]g: 2 5 TD ; £*H»H : 3 2 1MB ; ««R 

8 % ; : 9 9%: *ft*HfH§ : " s • 



: 7 



WJ 1 2 ) 

4'-7;V*0-4- [4- (B-7MP-2-e'J5^) - 1 - feT* 
^D7x;VCW**ft ( S/C= 2 0 0 0, 1 M, ftli 



) 

: t r ans-RuC 1 2 C (R) ~t o 1 b i nap] [ (R, R) — dp 
en] (1.2^:1.25^01) (T^y^ttB (R) -To 1 
— B I AN P v (R. R) -DPEN, ft5,(fC7>H«y 

y **fcS CR u C 1 2 (benzene)] ^^^ttffl 1 fcWUM^&U 
fc. ) ;£* : 4'-7;W*0-4- [4- ( 5 - P - 2 - fcf U 5 V- 

;V) _ i ^D7x/V (866mg:2. 5 mm o 1 ) ; 

. 2-7*P;V-;V (2. 5ml) ; &tt : t - 7* b U 7 A© 2 - 

^ f;V _ 2 -7D/V-/ViI (Aldri ch*t», 1. OM, 5 0m 1 : 
50 M io 1) : 8«ff 2 5 5 C;SM= 1 6 B^K ; #• 

jRsft : 7 8 % ; $&&#}§f!l* : 7 4%; : S . 



mmm 1 3 ) 

4* - 7**13-4- [4- (5-7;W-2-^H^) "I 
^D7x;>««(S/C= 1 00 0 0, 0. 5M) 

f70V3-Mfc»mfl^5 00ml<5^7^-b^l/-7*i: 4 
{ft: (S, S) -1 (1. 2mg : 1. O/imo 1) MOfcU, 4'-7** 
D _4_ [4- (5-7^P-2-e'M^-^) -l-^r>*-M 7* 
fn7l ;> (3. 46 g : lOmmol) , t - 7* h *V* U 9 A© 2 - * 
2 -T'D/V-^SM (Aldric h*h»* 1 . OM, 2 0 0 ^1 : 
0. 2mmo 1) 8 J: tf 2 - 7*D/V -)V (2 0ml) fcfl^T, TkltJE* 8 

122 



WO 01/58843 



PCT/JPOl/00797 



#<7*;V, 170g;i!S; ^V-tf V/Slfcxf-^ ( 1 / 1 ) -f^x^tO 
^t6- ( ;3§-7>ii£ bt, 9 9%e e© (R) - 1- (4-7)V*U 

7iz/i/) -4- (5-7;^D-2-try^^=;v) -i-fA7^>^ 

y-;M3. 2 9 g : 9. 45mmo 1, W94. 5%) 

x*;-;i/«k«mig£fe2iHifirv\ ^^fl*itwtt»«c (R) -i- (4- 

7MD7X-/H - 4- (5-7^D-2-e^^;V) - 1 - fcT^7 
^>7*# (2, 5 5 g : 7. 3 2 mm o 1 , JR*7 3%) 

mum i 4 ] 

f7nVn-M/«f^i^fc 1 0 Om 1 ©#7 b * 

ggg: ( s ( s ) _! (i. 5mg: 1. 25/imol) ^i^'J, 9 
(411mg:2. Bmmol), t - 7 b U t> A© 2 - * *■/!/- 2 - 

:/p/V — ;l/JS?R (Aldric hftU. 1. OM, 20/i 1 : 20/inio 
1 ) «itf2-7 , 0/V (2. 5ml) £J1^T % zkfSJE£ 8^JE, 2 

($/D#$Vk 5g ; : ^xf^x-fM - £ * 0 

0Mt£®fcl&£U 7 9%ee(D(R) - 1 -^V^^>~ 2 - 7"D/V 
( 3 9 8m g : 2. 3 9mmo 1, W9 6%) &$sfefa#j3 £ LTf§ 
tz : 'H-NMR (400 MHz, CDC1 3 ) 5 1. 15 (d, 3H, J = 6. 
0) , 2. 45 (s, 1H) , 3. 29 ( d d , 1 H, J = 9. 2, 7. 6) , 
3. 4 7 (dd, 1 H, J = 9. 2, 3. 2) , 3. 9 6-4. 0 4 (m, 1 
H) , 4. 5 6 (s, 2H) , 7. 2 7 - 7. 3 8 (m, 5 H) ; 13 C-NM 
R (100MHz, CDC 1 j) , d 1 8. 60, 66. 48, 73. 29, 7 
5. 29, 127. 71, 127. 76, 128. 44, 137. 9 5; ft ft 

HPLCSMJrfcJ: ^7/^7A : CH I RALCE 
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L OD (4. 6mmx 2 5 0mm, #y KMb&ftU) \ IMbffi ■ 
/ -)V (9 5/5) ; : 4 O'C ; UVtft : 2 5 4 nm;il 

5§ : lml/^; ^8B#HU : (R) - 1 2 - 

;V:8. HM89. 5%) ; ( S ) - 1 -/O*****- 2 - 7a /V - 
;l/:9. 2^ (10. 5%) ; »#l*»tt#tt«80J*te**fc J*« ^ R # 
fcfcSUfc : : [a] 26 D = -11.8(c = 1.026,CHCl 

,) ; *«ttS# : [a] 24 D = + 13. 2 (c = l , CHC 1 ,) ; [a] D # 
U^CU. : N a emu r a, K. lAsada, M. ; H i r o s e , K. ; T 

obe, Y. , Tetrahedron -.Asymmetry, 1995, 6, 

1873- 1 876. . 

immm 1 5 ) 

f7DV3-M»f^iAfc 10 0ml b*U-:7t-> 

$1$ ( R , R) -1 (1. 5mg: 1 . 25/imo 1) &S0 U » 
3=-->7-t? h7i;v (3 7 6mg : 2. 5 mm o 1 , A 1 d r i c hftfKO * 

t-:?>#s/#y$A02 2 -:/P/V — (A 1 d r i c h 

ftlSL 1.0M, 20/i 1 : 20/imo 1) *J«fc 2 - -)V (2. 5 

ml) fcJS^T. 2K^ff^8^,JE, 2 5 °CT* 1 6 KIHffiU < J»U $ ffiftl 5 

©lfc<£t)£&fc£U 9 5% e e0 (R) - 1 -7i-/K 2 - * V*^** S ~ 
JU (3 5 0mg : 2. 3 0 mm o 1 , JR¥ 9 2 %) fcfcjKfeOHltt'ft 
fe: x H -NMR (4 0 0MHz, CDC 1 3 ) 5 2. 7 9 (s, 1 H) , 3. 
41-3. 53 (m, 4H) , 3. 55 (dd, 1 H, J = 9. 6, 2. 8) , 
4. 89 (dd, 1H, J = 8. 8, 2. 8), 7. 29-7. 40 (m, 5 
H) ;tt4MttftJH¥tt, GC#*ffcJ:Da£Ofc : *7A : Ch i r a s i 1 
-DEX CBjftft (df) : 0. 2 5mm;t-fX: 0. 32mmx25 
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■ 

m, CHROMPAKttS ; X ? : 1 2 0°C ; -f yV*9VB V*5 £tf 
r-f x^^a VOMJS : 2 0 0 °C ; 's >j >7 AJEE : 4 4 k P a ; fiiftftM : 

(S) -l-7i-^-2-n^W;-;k 19. 5# (2. 6%) ; 

( R) -1-7 x-JW- 2 - * h#t/X* y : 1 9 . 8^ (97. 

[a] 27 D =-38. 4(c = 2. 165, acetone) ; ^^{fiR^ 
(76%ee) : [a] D =-34. 4 ( c = 2 , acetone) : [a] D 
:Ferraboschi, P. ;Gri sent i, P. ;Man 

zocchi, A. ;Santaniello, E. , Tetrahedro 

n, 1 9 9 4, 50, 10539-10548.. 

mum 1 6) 

(R, R) -1 (1. 5mg: 1. 25/imol) t U* 7x;^ 

^T"feh> ( 3 7 6mg : 2. 5 mm o 1 , jfC^bJ&ftM) » t -7~b*^# 
iJ")A©2-^f;l/-2-7 , D/V-;^I (A 1 d r i c htfi, 1. 0M, 
20/iL, 20^mol) J3i(/2-^0/O-;K2. 5ml) %|V>t, 

it. 

(^Ut^VK 1 5 g ; )« : ^xfjl/i-rM £#1" S d £ ± tf$g#tfl 
3fc£Kb^iJ£l&5feU 8 0%e e(Dl - 7 x J 2 - ZfUAJ -)V (3 5 

8mg : 2. 3 3mmo 1 , IR*9 3%) btfcfc : 1 H — NM 

R (270 MHz, CDC 1 3 ) 51. 29 (d, 3H, J = 6. 5) , 2. 3 
6 (s, 1H), 3. 79 (dd, 1H, J = 7. 8, 9. 2), 3. 95 

(dd, 1H, J =9. 5, 3. 0), 4. 15-4. 26 (m, 1H), 6. 
8 9 - 7. 0 0 (m, 3H) , 7. 2 4- 7. 3 3 (m, 2H) ; flMMttiM 
mt. GCMI-i D&£bfc : ^7A:Chirasi 1-DEX CB; 
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(df) : 0. 2 5 mm ; 1M X : 0 . 3 2mmx25m, CHROMP 
AKM ; *7Atl : 100 4 C ; ^ > *x * * a V*5 J: tfr 4 * a >(D 
?&g : 2 0 0 °C ; U 7 AJBE : 4 4 k P a ; ftftttlfl : ( S ) - 1 - 7 x y * 
,>-2-7d;V-;V: 5 2. 9^ (9 0. 0%) ; (R) - l-7i^^ 
-2-^D/V-;V: 58. 3#(10. 0%) 

3te*Oi:tt*aifcJ:0S#i:ftjeUfe:*««: U] 27 d=-3. 0 5 (c = 
3. 0 4, C 2 H 5 OH) ;Xltt«t (Sfls >9 9%ee) : [a] 20 D = -2. 
7 ( c = 1 . 80, C 2 H 5 OH) ; [a] „#IX«: Wa agen, V. ; 
Partali, V. ; Ho 1 1 i ng s ae t e r, I. ; Hu an g, M. 
S. S. ; An t h o n s e n, T. , A c t a Chemica Scan 
dinavica, 1994, 48, 506-510.. 



mmm 1 7 ) 

2 _ ( t -^Wi^'M) *Wth7x;v (4»M#1 0) 

f 7 D 100ml (DtfyXmX-h? 

Jg# (R, R) - 1 ( 1 . 5mg : 1 . 2 5*nnol) tiU^ 1 
0 (936mg:2. Smmol), t -^h^'J -7^2-^^- 2 
-ZfuAJ-JVmWL (A 1 d r i c httSL 1. 0M, 25M : 2 5 *i m o 
1) & 2 - 7*D/*y (2. 5ml) fcJBV>-C, 8f(,ff> 2 

rp&**7&, «ff »*s ufc & * ^> u * d ? -f - 

(^V^^W 5 0 g ; : ^^ri7-V/^x5 : -;Px-7 L ;V=4/ 1 ) K&l" 

S£fc{£<fcy$g-#IifcbT2- (t- W^x^V^'J^) 1 

_ 7x -jH^ y-fl, (7 4 6mg, 1R$7 9%) fe&fefa&fe L/t#fe : 1 
H-NMR (400 MHz, CDC1 3 ) 8 1. 08 (s, 9H) , 3. 00 
(s, 1H), 3. 66 (dd, 1H, J = 1 0. 4, 8. 4), 3. 79 
(dd, 1H, J = 1 0. 4, 3. 6), 4. 79-4. 82 (m, 1H), 
7. 25-7. 44 (m, 1 1 H) , 7. 60-7. 66 (m, 4H). I- 
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-;V (107mg, Wll %) : 1 H — NMR (4 0 

0MHz, CDC 1 3 ) 51. 06 (s, 9H), 3. 5 6 - 3. 5 9 (m, 1 
H), 3. 63-3. 66 (m, 1 H) , 4. 79 (dd, 1 H, J = 6. 8, 
4. 4), 7. 23-7. 45 (m, 13 H), 7. 68-7. 70 (m, 2 

18] 

(R) -i-7x— ;i/-i, 2-x^y^-;v<D^ 
T-yuyu-Vht^nn^-kB^ i o Om 1 

(R, R)-l (1. 5mg:l. 2 5/imo 1 ) tl'Jl'J, * Ufa 1 

0 (936mg:2. 5mmol), t - 7 b * Vil V 7 A© 2 - * fJV- 2 
-yn/V -)V&WL (Aldric h&St 1. OM, 25/il : 25/tmo 
1) fcj; t>*2 -y'UAJ — )\> (2. 5ml) £JBV^T, zk HIJE £ 8 ^ J3E , 2 

C3{:7^iV^T, THF (5ml) % fh^-n-^/VTVt-^A 
7;V^V K©THF)II (Aldric h#§^ 1 . OM, 3. 7 5m 1 : 3. 
7 5mmo 1) tin*., 2 5°CT-8^^^b^. $<MML 
p?K77-f- (S"J ^y^K 5 0 g ; mm : = 2 / 

3) CifSCkl:.): ijf-^Mi:lt9 7%e e© (R) -l-7x-;i/- 

1 , 2-x# (320mg:2. 3 2mmol, JR^ 9 3%) £ft 

&g|#:t It^/c : 1 H — NMR (270 MHz, CDC1 3 ) 52. 10 (b 

r, 1H) , 2. 55 (br, 1 H) , 3. 6 3 - 3. 7 9 (m, 2H) , 4. 

83 (dd, 1 H, J = 7. 9, 3. 3), 7. 23-7. 40 (m, 5 

H) ; m&tt-T&Mi&lt, HPLC^*TCiUifc5lbfe:*7^7A:CHI 

RALCEL OB ;t-fX: 4. 6mmx 2 5 Omm, ^-ftH^tti; 

$g&*B : ^ + ^V/2 -7P/V-;V (9/1 ) ; ft£ : 4 0°C ; UVfig : 
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2 5 4 nm;Il:0. 5ml/^;W^: (R) - 1 - 7 x-^- 1 , 
2-x# l/*JHr- )V : 12. 3^(98. 7%) ; (S) - 1 -7xx;W- 1 , 
2 -x* : 1 4. 6#(1. 3%) ; tt#«»ttX*«»©J*tt# 

gi:0)J*t£fcJ: tJRfr^Sbfc : £8Hfi : U] 24 d = - 3 8 . 4 (c=l. 
12, C 2 H 5 OH) ; *«iS# (9 9%e e) : [a] 25 D = +3 8.91 
(c = 3. 6 1, C 2 H s OH) ; [a] ^UXM :Cho, B. T. ;Ch 
un, Y. S. , J. Org. Chem. , 1998, 63, 5280-52 
8 2. 0 

mmm 1 9 ) 

1, 1 -i?* 2 -7°P/V yott&fMb 

t7P>3- h 0 ft 10 0ml 0*7^-b^l^-^ 

ffft (R, R) -1 (1. 5mg: 1. 2 5 o 1 ) k »K 1, 1 - 

(5 9 5mg : 5. Ommol) (Aldric 
hlfciS) . t -7h^^^U7A©2 -tf-JU- 2-^D/V-/^I (A 1 
dric hftjSL 1. OM, 4 0 At 1 : 40/imo 1) «fc 2 - T'O^y' - 
;l/ (5ml) fcjfivv-c, *Jilfffc8&jE* 2 5 t>T? 8 BIBBiS U U MM 

( S ) _ 1( 1 _>yp( b=^>- 2 - ya/V-^WI^^fcC fc feflSKUfc : 
GC:*7A:Chirasi 1-DEX CB;^7 AM : 6 0 C C ; -f V 
^x^S/s V© Wf'ff^a VOfig : 2 5 0 °C ; ?Aff : 4 4 k P 
a ; ft ft KM : 1 , 1 h =^>- 2 - 7°P/W : 1 0 . 0# (0. 

3%) ; (R) -1, 1 — b=^>-2-7°D/V-;i/ : 2 2. 8# (0. 
6%) ; (S) - 1 , 1 h*^- 2-7*DyV-;W : 23. 6# (9 9. 

1%) ; »^»*»i^ltt«»©J*»S!**i:©i*ifcK«J:0 S#fc»3tl/fc : mm 

ft: C«] 26 ' 5 d=-1 8. 0 (c = 0. 1 6, C H 3 0 H) ;£lttfftS# (8 
7%ee) : [a] 26 D = - 1 2. 15 (c = 3. 21, CH 3 OH) ; [a] 
D #M:Cho, B. T. ;Chun, Y. S. , T e t r a h e d r o 
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n -.Asymmetry, 1994, 5, 1147-1150. . 

mmm 20) 

f70V3-MWf4iAfe 10 0ml 
|g# (R, R) - 1 (3. 1 m g : 2 .. 5 £tmo 1 )' feSU U , 2 , 2 -$> 
x b 3^>7"tr b7x;> (5 1 7mg : 2. 5 mm o 1 , ^isCfbfifcltiO * t 

V &(0 2- 2 - 7UA;—)V^$. (Aldric h*± 

1. 0M, 5 0 # 1 : 5 0 M m o 1 ) fc itf2 -7"P/V-;l> (2. 5 m 

t» (S) -2, 2 - ^xh#$/- l -7x-;vx^y-;V*s#P>ti/fcw i: £51 

gUfc:GC:^7A:Chi ras i 1-DEX CB ; # 7 A*&£ : 1 2 
0"C ; -fV^i^^a V *5 <k t»* T -Y r^^a : 2 5 0°C ; AiJ «?A 

JBE : 4 4 k P a ; ftftmm ': 2, 2 - S>x h **7-fe h 7 x J V : 2 2 . 7# 

(0%) ; (S)-2, 2-*;ih^-l-7i^x^-*:4 5. 5 
^(31. 3%) ; (R)-l. l-^xb^>-2-7n;V-;V:47. 
9#(6 8. 7%) ; M#*l3itt» : 

[a] 27 D = -6. 95 (c = l. 9 9B..CHC1,) 4, : Ch o, 

B. T. ; Ch u n, Y. S. , Tetrahedron :Asymmetr 
y, 1 9 9 4, 5, 1 1 4 7- 1 1 5 0. tc|BiG©Jfc»E3teJg{ifti:©Hs^^J:U, 

« 

immm 2 n 

2- [fc*7^>^>7^] -1- [3- [ 

7$;] 71-M (*WKM) <D*2f2K*fl; 

f70>3-M,/:ijfHIUl 0 0mLO^77>^-^P-7*II, 
fg# (S, S) -1 (2. 6mg : 2. 1 2 ji m o 1 ) fcfiO i: U> ■t'lfflfM 
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(1. 07g:2. lBmmolK t - 7 h U *? A© 2 - * 2 

-^D^y-;p»* (A 1 d r i c h&SL 1.0M, 1 7 2 1 : 1 7 2 # 
mo 1) fc«fct>*2 -yp/V-;W (4. 3ml) fefB^T* 7j<mff£8^]E, 

&<7Mb£!$lS:l&£U 8 8%ee© (S) - 2- [ti*7 A>^;V7.5 ^ ] -1 

- [3- c (^^tjw*-^) ^yV)V7^J"\ x*;-^ (1. 

0 5 g : JR*9 7%) ^Mfe^iRtl t : 1 H — NMR (3 OOMHz, • 

CDC1 3 ) 52. 47 (dd, 1H, J = 12. 9, 9. 9), 2. 57 (d 
d, 1H, J=12. 9 , 3. 4), 2. 86 (s, 3H), 3. 46 (d, 
2H, J = 13. 5), 3. 89 (d, 2H, J=13. 5), 4. 62 (d 
d, 1H, J = 9. 9, 3. 4), 4. 78 (s, 2H), 7. 07-7. 3 
9 (m, 19H) ;m<Mt.fomm$. HP LC#*JTK<k U&t£Utc : * 

: CHI RALCEL OJ-R (4. 6mmxl50mm, ^-i^zJVit 
3M±lfi) J^WffitO. 5M NaC10 4 -HC10 4 (pH=.2. 0) /7 
-fe h - h V )V (7 4/2 6) 1 7 ; : 4 0 'C ; U V$;ft : 2 3 3 n 
m ; M : 0 . 5 mL/# ; &&B#F.a : ( R ) —fa • 56. 1 # ( 5 . 
8%) ; (S) 61. 9# (9 4. 2%) ; Rf = 0. 5 1 (n-^^r 

: I£@£x^;W= 1:1). 

(gfflftl 2 2 ) 

1- [4-^PP-3 - [ (tf-frXJVfr-Jlt) *y-V)V7 3 y] 7x^i 

;V] - 2- [ [2- (9 H-a/l^/-^- 2 -jjl>**i/) xf-AO 

;ivj ^ y ] x# 7 > • 1 ($|fl|# 5 • 1 &&&) 0*##SMb ( s / c 

= 1 0, 0 0 0) 

f r U)M*#7pfcfil*.fc 10 0ml ©^X^-b^k-^ 

m& (R, R) - 1 ( 1 . 6mg : 1 . 3 (imo 1 ) ftftU »K «t»H#5 • 

lftBItt (8. 63g: 12. 5mmo 1), ter t-^b^f^TJ'J 7 A 
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(MHUb^ftgL 1. 7 1 g : 14. 7 5mmo 1 ) fcitf 2 -IvAJ-fr 
(25ml) — DMF (6. 5ml) V^T . **JEfc8£ff, 3 

9 1 %e eCD (R) -1- [4-*PD-3- [ Jlofc-;lO 
;l/7?;] 7i-;V] - 2- [ [2- ( 9 H -t^W^/-^- 2 
xf;V] ^v^;V7 3 y ] x^^-;i/ (7 . 5 3 g : iRJfc9 2%) 

7*z)V7 7 7. £ btHfc : l H-NMR ( 3 0 OMH z , CDC1 3 ) 52. 9 
1 (m, 2H) , 3. 16 (s, 3 H) , 3. 75 (m, 2 H) , 4. 02 
(m, 2H) , 4. 6 1- 4. 8 2 (m, 4H) , 5. 2 3 (m, 1 H) , 6. 
72 (dd, 1H, J = 8. 5, 2. 2), 6. 92 (d, 1H, J = 2. 
2), 7. 07-7. 44 (m, 16H), 7. 93-8. 01 (m, 2H) 
11. 0 7 (s, 1H) ; ttfcftiiJHSpfcfc, HPLCMl^'JftSl/fe:^ 1 
7 y A : CHIRALCEL OJ-R (4. 6 mmx 15 0 mm, ^-f 
•fe;Wb$M±«) ;»Wl#B:0. 5M NaC10 4 a q. /7-t h-h (3 
0/70) 1 ; iSg : 4 0°C ; UV$* : 2 3 3 nm ; ft& : 0. 5m 

1 ; #f&B#|ta : (R) -#:27. 0^ (8 9. 6%) ; (S) 2 
0. 9# (4. 2%) ;Rf = 0. 64 (n - ^*i7-> : W«x?-;W = 1 : 

1) . 

mmm 23) 

[ [2- (9H-#;w^~;v-2-^;v;*-=5r>) ifW 

f 7DV3-h UfcJKtf^fcfS*.*: 1 0 0ml ©#7 h * 

( S( s) - 4 (1. 4 9 m g : 1. 2 5 # m o 1 ) £ * 'J i: IK ^Kft 

6 • l&fttt (1. 64g:2. 5mmo 1) , ter t-7*H^U7A 
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(BBKC-ffc^tfcSL 3 4 1. 3mg:2. 9 5 mmo 1 ) 8 J: #2 - 
;V (1 2. 6ml) -DMA (12. 6ml) * 8 

2 5 g ; j|| : ftUxfA') K^tS- i:^<t UlSfrft*©^^** U * 
9 6%e e© (S) -1- [3- C 7 
x-;H -2- [ [2- (9H-*^ 4 /-A'-2-'f^^) x?-;i>] * 
>i?JU7$Jl J~)\> (1. 5 g : JR*9 7%) 4ife7?^7T^^ 
-Ct#fc : 'H — NMR (500 MHz, CDC1 3 ) 52. 60 (dd. lH, 
J = l 3. 2, 10. 3), 2. 83 (dd, 1H, J = l 3. 2, 2. 9), 

2. 89 (s, 3H), 2. 97-3. 04 (m, 1 H) , 3. 09-3. 1 
5 Cm, 1H) , 3. 7 0 ( d , 2H, J = l 3. 7) , 3. 9 6 (d, 2H, 
J = 13. 7), 4. 13 (m, 2H), 4. 66 (dd, 1 H, J = 1 0. 

3, 3. 4), 4. 77 (d, 1H, J- 14. 7), 4. 81 <d, 1 H, 
J = 1 4. 7), 6. 84 (dd, 1 H, J =8. 3, 2. 0), 6. 92 

(d, 1H, J = 2. 0) , 7. 10-7. 4 1 (m, 1 7 H) , 7. 9 3 
(d, 2H, J = 8. 8), 7. 97 (d, 1 H, J = 7. 8), 8. 14 
(s, 1H) li* HPLC^JfCit)^L/:^7W7 

A : CHI RALCEL OJ-R (4. 6mmxl50mm, ^-f-feMbS 6 
*±SO ;^S&ffi:0. 5M-NaC10 4 aq. /7th-h'J^ (30/7 
0) ItH^^ ; : 4 OtJ ; UV«* : 2 3 3 nm ; : 0. 5ml/ 

(S) 18. 6t> (97. 7%) ; (R) : 26. 

3t> (2. 2%) ; Rf = 0. 2 7 ( n : 1 : 1) . 



(Ill 2 4 ) 

(R) -2- [2- (9H-^^V-^-2--Y^^^) X^;i/7 * 

- l- [3- (^;i/*;i/*-^7 3 J) 7x-;v] x*/-;v- lttii 
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- [ [2- (9¥L-JlJVA)/-)V- 2 -4)V**i/) x^;l>] *VS>;l>7S 

x7D>n-b 1 0 0ml ©#57>££;fr- b* 

(R, R) - 1 ( 1 . 6m g : 1 . 2 5 a m o 1 ) &» U t U , * Ml* 
6*1JM%(8- 18g:12. 5mmolK tert-^^^'Jf 
A (§8m-fb^%t^, 1 . 7 1 g : 1 4. 7 5mmo 1 ) *J J: If 2 - 7vAJ - 
)V (2 5m 1 -DMA ( 6. 5 m 1 ) Wi£®M*R vvt, zK*JEE * 8 2 

« 

t*»#u *^n^ b^77-f- 

9 i %e e© (R) - i - C3 - [ (^^v***-^) 7 

x-;l/] -2 - [ [2- (9H-*^ , /^-2-fW^^) x^;iO * 
VW^y] X^y-;i/ (8. 6 5 g : IR*9 9 %) fcfcfeT^/l'? 7 * £ 

HIRALCEL 0 J-R (4. 6mmxl50mm, $ -i ^ )V \t^%L 
W ; ^S&ffi : 0 . 5M N a CIO 4 a q. /7-fe b — b V A* (3 0/7 0) 

SH: 4 0°C ; UVtfi : 2 3 3 nm ; : 0. 5ml ; ft 
#R#M : (S) 18. 2# (3. 6%) ; (R) -ft : 2 5. Oft (9 

4. 8%) ; R f = 0. 2 7 (n-^^r^> : TOX^;K= 1:1). 
Xg2. (R) -2 - [2- (9H-W/-A'-2H^^) x^;l/ 
7 , _ i _ [ 3 _ (^;k*;V*^;V7S y) 7x->] x#y-;v- 1 

&g£J&©£$; 

t»xgt?w#Lfc (R) -i- C3- [ (^ji^/m^ao 

7i-M - 2- c [2- (9H-*;i/^y-;v-2-'f;^^'» x^ 

A>^7 x£ y ( 1 0 g ) %fh7bh*D77V (100m 

l) l:^^;wK100ml) OlMii:iHU MM«TT?zMHfc 
/^^7A-R*»» (1 s> i-tiy-lT-^t&n) ZM*.. #ff©**£ffl 
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(1:1) -ejft^ufe. 

» (4 0°C) ftJS1-*-<»-iU, ^l3<b£^tf)i&^J& (7. 5 0g) £6 
MSfcUt^c. Rf = 0. 3 (?PD*;l/A : *9J-fr= 10: 1) , 
MH + =441 t ^t^Omft* 1 , (WO 9 7/2 5 3 1 1 &«R) 

«"f*ClJ:il«J:y«BUfe. :©M»li, W09 7/2 5 3 1 l^iC * 

mmm 2 5 ) 

trans-RuClJ(R) - (2, 6-dimethylaniso 
1 _4_ y l) bina p] [(R) - damen]^ (R, R) - 

2 5 £1*3) , B&S : t rans-RuCl 2 [ (R) - dmanyl b ina 
p] [(R) -damen], S(23) 




RuCl2[(RHmanylblnap][(R)-danien] 
ff|*(R. R)-2 5 
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181, ( R) - 2 , 2 ' -fc'* (3, 

^t,tf|:B) , ISIS- (R) -Dm any 1 - B I NAP) , 5$ (24) 



OMe 




OMe 



(24) 



OMe 



OMe 



(R)-Dmanyl-B1NAP 



$y7*%i/3. Vy$ *g IfittBV^f^/gftfi (16 3mg, 7 

^K'JyfttK) ^^in, [2. 2. 2] 

(4 15mg, 3. 53mmoi,7^F'J^tt») ^£ 
bT 7 A/ d VOIIgll-SClfcfc 5@l»y$gU 7^=f>T*-. *«>X$**S& 
«Ufc«»DMF (7. 5ml) 4jbP*, &V>T?m#T£ (3, 5-S>* 
^;i/-4-p< ^^7i-M ^DD*^7-{> (0. 9ml, ca. 3. 5 
mmol, »:Tetrahedron:Asymmetry, Vol. 1 
0, 3341- 3352 (1999) B*©#ife-e£rt Ufc. ) fe * 

ioaat (R) - (-) -1. 1' -tf-2-*-7b-* <M>7* 
tfP^yTJW^-b) (802mg, 1. 41 mmol, 7^^*ttt) ^ 

[i , 2-e* (*;7i^7^) x*v] ^nasy^ (ii) 

(7 5mg, 0. Hmmol.T^'JyfttS)^^ 1 . 4 ~ >:;7 
IftT^P [2. 2. 2U^V (6 6 8mg, 5. 8 4 mm o 1 , 7)VY 
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!J a») ©Ha*«K»l/fctt*DMF (7. 5ml) «»*47^^V 

Tnjn^ i ootcc-ci o 6Wiaa«sufc. sftfc&*ufc«L t^^vt 

ml) fcff»zk (1 1ml) fejbQAJttttiU & 1 (1 1ml) 

fcteftflMbTV^tfA* (1 1ml) T?|R#ijfci£U ^tMMV^^A 

-f- (2 0ml, ^tt^tt, n-^*"*V : »lfcx^;V = 1 0 0:0-4 0: 
1) t* 3 El SMS U 1 (3 '3 4. 7mg) : MS (EI) m/ 

z 8 5 4 [M] + „ 

7J77.gh>3. 1/Vi7^dv SfiCT5%^7^')A/SM (0. 2g, 7^ 
K U y f a«) fc, 1, 4-^7-lFlf^^D [2. 2. 2] (1. 4 

6 g, 12. 7 5mmo 1 , 7^KU V f t») ^ (R) - (-) - 1. 
1» _e- 2 -^7 h— VfT. (h V 7)V%U*$ y^JVfr*— h) (1. 
lflg, 1. 9 2mmo 1, 7*#J±8) * fcfctffc: [1, 2-fc'7(^7x 
r;l/*7.7^ ;) x^rv] ^^nD->^^ (II) (llOmg, 0. 2mm 
o 1, T)VYVv*#M) tmzmtbfz. »ffUT7;^V"eltftt*iJ: 
fe 5 HI Ift »J jg U TJV^VTi:, f «)i$W^t//^5iDMA (11m 

l) fcim*., &^-t?«JrFfcfc?* (3, 5-^W-4-^^7x- 

;V) ^DD/t^7-f V ( 1 . 25ml, c a. 4. 8mmo 1 , jrfak : T e t 
rahedron :Asymmetry, Vol. 10, 3341 — 3352 

(1999) E*©#8re£i9;Lfc. ) fcimfcfc. »ffiU"C#ff02K*t?*lft 

1*6::££7[§lig»)}gU 1^,JE®7J<^T1 OOtJfcTl 1 0 BfrMtllft U fc. 

^L/T x 4>^#1 1 (4 9 2. 5mg) 
X^2. (R » R) ~ 2 5©&/S 

[RuCl 2 (benzene)] 2 (25. 5mg, 0. 05 mm o 1 ) tX 
glC04>F^#l 1 (85. 5mg, 0. 1 Ommo 1 ) , &*>tftw (R) -D 
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AMEN (31. 5 mg, 0 . 1 1 mmo 1 , : B u r r o w s , C. J. 
et a 1 . , Tetrahedron Letters, 34 (12), 1 
905-1908 (1993) Um®l5feX£mLtz 0 ) frb, % 1 & h 
tf\ZA%mol3m^^Xmi^W (R, R) -2 5 (56. lmg, fl&SI 
m :MS (FAB) m/zl404 [MH] \ 

!_ [ 3 _ [ (^f^jht-jl') ^V^7^1 7x-^] -2- 

[ [2- (9H-*;w^/-;v-2-f;^4 > » x^;u] ^v^vts / 3 

(4"Hfl#6 • li!g£J£) (Dttfr^ik (R#) 
f7D>3- b Ufdlif? 1 0 Om]0^7XSt-^l/-^ 

HBfc$|2 5T*-£/&L*:i§# (R, R) - 25 (1. 76mg:1.25pmo 
1 ) £J1U £ U v "f Pf3#6 • 1 t&Mtk ( 1 . 6 4 g : 2 . 5 mmo 1 ) , t e 
r t - V *A (f»3fCft^*±SL 3 5 Omg : 3 mmo 1 ) *J«kO t 2 

-ZfUAJ-)V (5ml) —DMA (1. 3ml) m£Ml*#V^ zkUff 

0 g ; )§l : Slxf /W H<&1-6 d i: i U ffifa&&£>4k&W} * Bfc* U 9 
6%ee<D (R) -1- [3- [ J-Jl^JVfr-fr) V JV7 $ S 1 7i 
_ 2 - [ [2- (9H-^;W^/-;V-2-fM^^) xf-AO ^> 

^75;] x^y-;w (l. 5 3 g :i&¥9 9%) tm&T^fryr *t b 

: 4Mfe#ffl£l$ft« HPLC^f/fia'J^lfc : : CH 

IRALCEL OJ-R (4. 6mmx 1 5 Omm, 94 i? Jlfc&ftM) \ 
=^S&tB : 0 . 5M NaC10 4 a q. h-V UA (3 0/7 0) 1 # 

; fflL& : 4 0°C ; UV&;R : 2 3 3 n m ; $E3§ : 0 . 5ml/»i fiUW 
BO : (S) -f : 18. 2# ( 1 . 9%) ; (R) : 2 5. 0# (9 7. 
9%) ; Rf = 0. 2 7 ( n -^*1r V : »»J^;N 1 : 1) . -©ft^ 

& % H»J2 4©X^2 (iia«o©7j<^{b^ft?^f 5 t) f iiiI^^b^i^t, WO- 
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97/2 5 3 1 i mm. «ii]fii£*©terta t 

*fl***S**»«**vcv^ (R) -2- [2- (9H-*;v/^/-;k 



(HWJ 2 7 ) 

trans-RuCl 2 [ (R) - 



i n a p] [ (R) — damen] 
K:trans-RuCl 2 C (R) 
damen] , ^ (25) 



xy 1-6, 6' -d imethy lb 

fa («t# (R, R) - 2 7 ttz>) , a& 

— xyl-6mebinap] [ (R) - 




OMe 



(25) 



RuClzt(R)-xyt-6mebinap][(R)-<lamen] 
^f*(R, R)-2 7 



xgi. (R) -e, 6' r -t:-2-7-7b-/v 

(hiJ7MP^^>^M4-h) (*M#1 2) ^ (26) 




f7n>3-bbfe«m*Afc3 0 0 ml ^177^3(1, 7^^> 
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T (R) -6, 6' -it** to- 1 . 1' b-^ (9. 4 3 2 

g, 3 Ommo 1 , *#MMrV*-») fciP** P^DD^V (6 0 
ml) £*lC#?friX#T, ^f'J^V (7. 2ml, 90mm 

o 1 ) p U 7;M"D*# (2 0 g, 7 Ommo 1 , 

ttttittfcS"; jl?A/*V K (5 0g) T?53aUT|»§, KD^^W^F 

:^DD^> (1 : 1 ) 2 0 0ml -C«sSH/fe. 

£frit^5«MffT?«ft*U &»&Hfc3l$M*a:#v7 (~ 0 . 5m 
mH g) T?»fftt»U «t»M^l 2 (17. 1 8 g, ^67^^7 7^) %» 
fc:MS (EI) m/ z 5 7 8 [M] + . 

IS2. (R) - ( + ) -2, 2' -^7. [£*7 (3, 5-^^V7i- 

;v) *7.7-fy] -6, 6' -*J**fr-\, i* -tr*?** (#Wfti 

3) : (R) -Xyl-6MeBINAP) , 5$ (27) 




(27) 



(R)-Xyl-6MeBlNAP 

3 



|J/al/^fi:, IfiCTB^/^S'fA/Stt^ (0. 2g, 7;VK'J7 

f-*t») il, 1, 4-^7^tl % >7n [2. 2. 2]#*#V(1. 4 9g, 

13mmol, JKVV W12 (1. 14g, 1. 96m 

mo 1) > fc&tffc [1 , 2-t?7 (^7x^;V*77^7) X#V] D 

pr-^/k (II) (0. 1 g, 0. 2mmol, 7^ H U f^ttSl) £in*-^ 
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6«^^U:^JiDMF (10ml) fcftlA., ^-CJtJrFK (3, 
5_^^^;^^ X ^;V) /7D □;fc*7-i' > (1. 14ml, ca. 4. 9mm 
ol, Digital Specialty Chemicals, Inc. 

fsi) fc^*.*:. ^ff UT^jEE©7j<fSiT-g&l-sc:fc£ 7®|gu&U l^ff© 

7j<^Tl 0 0°CKT 1 1 OBfUSffJf Ufc. 7 )\> 3 

i^7^f pT-^iiU 3«^MB#^ff^l^5 0ml >>nl/V?<i£g 
tt* «JETM^7c. CCD^?f{CSmx^;l/ (3 0m 1 ) fcflfttzKOBm 

i) fciB^&inU t«nu^i(i5mi) fci^p^brv^-^A 
7 Jc (15ml) -c-«iKifc#u »^^v^^fy^A-e|g^UMET^ji^t' 

fc. #f ) ^^it^ , > , J^^7A^PVb^77'f- (2 0ml, 

n -^-frV : @^@£x^;l/ = 10 0 : 0~ 5 0 : 1 ) T? 3 Hlfil$£U 1 

3 (4 4 8. 6 m g) : MS (EI) m/z 7 6 2 [M] + . 

X@3. (R, R) -27 

[RuClj (benzene)] 2 (25. 5mg, 0. 0 5mmo 1 ) ^ 
*fHffl#:l 3 (76. 3mg, 0. 1 Ommo 1) , &bZf£. (R) -DAME 
N ( 3 1 . 5mg, 0. 1 1 mm o 1 , %M. :Burrows, C. J. et 
a 1 . , Tetrahedron Letters, 34 (12), 1905 

- 1 9 o 8 (1993) ta«©#sn?#jaufc. ) mmmi^btfiz4 

E«6©^TJ*CJP^*C«B«t4*: (R, R) - 2 7 (5 2. 6mg,K€lBflO ft 
3-J&U7C :MS (FAB)m/zl312 CMH] \ 

CHWJ2 8) 

!_ [3- [ ^;l/x;W^-;W) AV^/l/T^y] 7x-;U] -2- 
[ [2- (9 U-jDVAV-fr- 2-4)\z**f) ^v^;V7^y] 

x#yy • l&ftft (*ffl#6 • lttgfttt) 0^5?**^b (R#) 

T7P>3-M»f«^ 10 0ml 0^77|St-h^^-^ 
HWJ2 7t*^Ufc»# (R, R) - 2 7 ( 1 . 6 4mg : 1 . 2 5 #mo 
1 ) %fi») J: U» #R8#6 • 1 (1. 64g:2. 5mmo 1 ) , te 
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r t V *A (BSSCft^ttSEL 350mg:3mmol) 8J:tf 2 

-yn;V-;v (5ml) -DMA (l. 3ml) fi^SiSfc JS.^t, zK^ff 

E«ii*T«tv ®btitzmm*ffiEnmb y mm^^vw^ tarn***"*? 

0 g ; mm : fP^xf-;W) 9 
6%eeCD ( R) -1- [3- C U^-JV^M^JV) s<>PJl>7$Jl 7i 

- 2 - [ [2- (9 H-tiAs/W—fr- 2--f x^;V] 
^;V7^ y ] x^? ( 1 . 5 3 g : 1R*9 9%) £ ftl&7 ^ 7 7> 0 

IRALCEL OJ-R (4. 6mmxl50mm, & -i •feJWb^ttSD ; 
&W)ffl'0. 5M N a C10 4 a q. /7ir h V )V ( 3 0/7 0) 1 rf< 
>^ ; fig : 4 0 °C ; U Vfcft : 2 3 3 n m ; : 0 . 5ml /# ; «#IHf 
RQ : (S) -#: 18. 2# ( 1 . 9 %) ; (R) -# : 2 5. 0^ (97. 
9 %) ; R f = 0 . 2 7 (n-^^V : TOx^;V = 1:1). t<Dft&fa 

»s mmm2 4oxn2\zm®<D7km4tftffitebx>i~&Mfaibt£^~£^ wo 

9 7/2 5 3 1 l$ff£lffjftft> Ms *J»Jlll^O?lS**J«kO f: pj»K««)T 

mft-e&zW: tfum s ft-r v> 5 s (R) - 2- [2- (9H-#;w^/-;v- 
2-4)),***/) xf;v7^;] -1- C3- (^f-;V7.;v^^;V7^y) 7 

(#WJi) 

1 - [3- [N , n-^v^;w (^f-^^^*-^) 75 y 3 
7i-;H x^r;> 

Xjgi : 1- [3- [N, N-^<y^JV {*?)\> ZJVfc—Jl') 75^] 7xr 

i - [3- [n — (y ^;V7>;w^-;v) 75;] i^v (9 0. 

6 8g, Larsen, A. A. , J. Med. Chem. , 9, 88-97 
(1 9 6 6) CES©^^) «, 2313CT, 7th>(6 3 9. 6 m 
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i) fcSMsu m^-cm*Btwi% v v & (6 6. o g ) fcjra*, imoktfh 

^>^l/^DO* (5 6. 6ml, sitas 

3<Mb^b'J ^ a (13. oig, nftMXttSX) %*n^, iraa&MTittix 

M#b/c. 2I$|HI& M*Btm*VV& (29. 4g) 2:, 3^fl3thyfA 

(3 2 g ) *j&tia{smw*m\ifc. nbtimmki'. m*$t®*vv& (2 

9. 4 g) fc, a^-fb^hU^A (3 2 g) fcjiinu 1 3. ButifflHfifcT 

»L/<«JPUfe. 4 3TC*1?iS[?frtt, fgfizK ( 1 0 9 Om 1 ) %-^(IjtlD A, 

tSf0^^7j< (4 9 5ml) -em&b, (9 0 g) T-0. 

nhtltz 1 3 9. 4 2 gO^W^SIixf;!/ (3 4 3 ml) CiSb> 
in^MISTtCn -/sdff-y (4 4 5ml) ftiPA» £ fciOHft&eTKWiftx 

1- [3- [N, N-^V^ (^^^T.;^-^) 7^] 7i-M x^r 
;>(7 1. 7 1 g) : 1 H — NMR (300 MHz, CDC1 3 ) 52. 

55 (s, 3H), 2. 97 (s, 3H), 4. 88 (s, 2H), 7. 20 
-7. 30 (m, 5H), 7. 41 (m, 1H), 7. 46 (dt, 1H, J 
= 8. 2, 1. 9), 7. 81-7. 86 (m, 2H) , Rf = 0. 44 (ft 
ilf^ : n -^\^i7->= 1:1). 

Iig2 : 2--/D^E-l- [3- [N, N-*V$>;l/ f^*^*^) 7 

7i-M (*H#D 

B&f3##0!l 1 ©lil 1 - [3- [N, N-^VS?;i/ (^^^7. 

7^y] 7i-M x^;y (71. 2 l g) ^y-^ (3. 

9 4 L) fcfcjSPU Th^^-'K^T'^VTV^-^Ah 'J 7D 5 K (1 2 7 

g, 7;VKU yf-ttH) Mtct l 3fifM«if«, 4 7% 

£-ffc#3Sil ( 9 8 5 ml) tiW^7j< ( 9 8 5 ml) OM^^^-^^iP^, 

l^m^ 35-4 0t5£&*>fc**ib 1 «HB»Jt«:ilW'fe. JIR* (9 8 5 ml) 

£A0?t> $fc U < U & rt* t> 3B#M*>ttT#*£|*3ififc 3 OKI tuft £ U $ 

5>fc5tJt:»»UT2WHai«»«:IIS», ^Titi t 3& UT*«>, # ^ 
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-AtTHOmm (2. 5L) "0 2|EJift#U $i#qll£ 5 0 "CUT 2 4 flrfHUMB: 
ffrHlUT, 1 (7 3. 8 0 g) : 'H-NMR (3 0 OMHz, 

CDC1 3 ) 52. 98 (s, 3H) , 4. 36 (s, 2H), 4. 89 (s, 
2H) , 7. 2 0 - 7. 3 0 Cm, 5 H) , 7. 44 (t, 1 H, J = 8. 
0), 7. 51 (dt, 1H, J = 8. 0, 1. 7), 7. 84-7. 89 
(m, 2 HK R f = 0. 4 6 (^x^;V : n -/\*+hV = 1:1). 

(##$12) 

;W 7 ^ ^ ] 7x~;i/] x^yv 

Igl : 1- [4-^DD-3 - [N, N-^V^/l' ( ^ f-A-T. ;V/^— A) 7 
5 y ] 7i-^] X# y VCD-^^Co 

1 - [4 p d- 3 - [n — 7?y] 7i-jv] x 

^V(9 0. 6 8 g, mWt&mftffr : WO 9 7/2 5 3 1 1 Ul IS 5$i © 
•&J&) fe* 2 3Dt;t 1 DMF (5 0ml) iii ^ T M 7.R # U 7 

A (3 1. 7 g) «#U&**fe'<V , 5>;l'7*PS b* (2 1. 6 g, m% 

%tm±m 2. 5Bmn^xmb<m^bt^ (20 

Ornl ) fc-^HiQ;^ $b<$#bfe«i£xf-;V (2 0 Om 1 ) tn~^ 

(50ml) ^in^JidJb/co ;«Jf &#IRU »»* ( 1 0 OmL) 

-e-|Hl?^^l/, tSjfO&^TK ( 2 0 0ml) trgfe^Us ^7j<^^^b U ?AT'^ 

mbfttzW$Ufe*VV U^Ytf ?7 J - (1. 5 kg) 

@^x^;l/: n-'N^iT-V (1 : 4~3 : 7) > &&Mft& ^ ^IS-ft^^l (2 
7. 6 3 g) «3tfe0^tM^l/T^fc : 'H-NMR (3 0 0MHz, CD 
Cl 3 ) 62. 40 (s, 3H), 3. 08 (s, 3H), 4. 58 (br, 1 
H), 5. 09 (br, 1H) , 7. 22-7. 32 (m, 5H), 7. 53 
(d, 1H, J = 8. 2), 7. 56 (d, 1H, J = 2. 2), 7. 82 
(dd, 1 H, J = 8, 2 , 2. 2) , R f = 0. 4 3 (g^x?-^ : n — * 

*y-y= i:i). 
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75;] 7x-JV] (cj3^#:2) <D£$. 

ltria###!l2cDX5glT^^U/c 1 - [4-^DD-3- [N, N-A>^ 

;v (^mM-^) 7^;] 7x-;v] x^?;y (5 8. 3 1 g) 1, 

4-V**V-y ( 5 8 3. 1 ml) K^fllU rh^^^^f^TVt- 

•7Abu^p^H (9i. 55 gv Msk4tm±m) ^-^c^Ai/c. siiiw 

htfyy-f- ( 1 k g) T*2|H#jfgS!U ft»x*-A> : n-^ifV (1:5- 
1:2) j#tiJii#J;»K *KIB4>lf3#:2 (5 4. 2 6 g) fcfcfc : 1 H — NM R 
(300 MHz, CDC 1 3 ) 53. 09 (s , 3H) , 4. 21 (br-s, 
2H), 4. 60 (br, 1H), 5. 11 (br, 1H), 7. 22-7. 
32 (m, 5H), 7. 57 (d, 1H, J = 8. 5), 7. 61 (d, 1H, 
J = 2. 2) , 7. 87 (dd, 1H, J = 8 . 5, 2. 2), R f = 0. 4 
4 (g^^X^;l/ : n -/s^r +>->■= 1 : 1) . 

3 ) 

N , N-^v^;w [2- (9H-*/My-;i/-2-^/i/^» x^;v] 

75 > (W3) 

N- [2- ( 9 H-%A//i s /-JV- 2 ^^-^r->) x^^] 75 V (#FJ 
¥9- 2 4 9 6 2 3^fg|a«^^{-i: (2 0 0 g) 

(5L) ^vX7^ftK (9 3. 8g, fflftJKXtttl) tin*., * 

sa-em^^m^ufc. 7;^'>#ffl^T, do. og, mmtrnt 

vr?iUJiUfc«L ^t)i:^vX7;i/fkh' (l 8. 8 g ) feitinu l^jE© 

nzzmb-cMb, mmr^nmox s ma^ti (#na#3) a 

(2 5 2. Og) iltffe: Rf = 0. 6 0 (^DD*M : ;-;V = 

10:1), MH + =3 17, 'H-NMR (3 0 0MHz, DMSO-d 6 ; 
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7>;-#) 82. 30 (s, 1H), 2. 91 (t, 2H, J = 5. 8), 3. 
7 9 (s, 2H), 4. 11 (t, 2H, J = 5. 8), 6. 77 (d d, 1 
H, J = 8. 5, 2. 2), 6. 96 (d, 1H, J = 2. 2), 7. 10 
(m, 1H) , 7. 2 0- 7. 44 (m, 7 H) , 7. 9 2 - 8. 0 0 (m, 
2H) , 11. 0 9 (s , 1H) , 

C#4HH 4 ) 

2- [kf7.^>^75y] -l - C3- C ( * ;w * - 

^V^VT^V (4 2. 4g, IliWttH) HHF (4 0 0ml) 

»#u ifiTi^i/^^^rifri (4 0g) 3wnw8i 

fc. »«£*THF (2 0 0 ml) KfcJSU I* # U & # 3 6 %i» (9.9 
ml) fcJPiUfii&ifcfbl/fc. #raj0fc&®&%5IRU THF (7 0ml) "C 

U THF (60ml) KS»»b, tttfj Lfc*»«t« H F (50 

ml) "Oft^U 4 OtJfcT»ff*2j»UT-#fi*#fc. -** • -#i@r&fr 
■tt-CWK-fb^ia (*MfM : 5 3. 6 7 g) fcfcfc : 1 H-NMR (3 0 OMH 
z , DM S O — d 6 ; J£®&) §3. 13, (s, 3 H ) , 4, 25 — 4, 60 
(m, 4H), 4. 85 (b r, 2H) , 4. 93 (s, 2H) , 7. 16- 
7. 7 2 (m, 18H) , 7. 8 1 (s, 1 H) , 10. 6 2 (b r, 1H), 
Rf = Q. 3 6 (g^x^;V : n~^^y= 1 : 2) . 

1 _ [4-/7DD-3 - [ (^>^;l/) (^f-;W7,;V^-^V) 7^7] 7i 
_ 2 - [ [2- (9H-#;W^/->W-2-?f/l'##$') xf^H 

^7^/] x^yy- 1^1 (4>^#5 • llW 

*|ffl#2 (34. 17g) t*mfc3 (5 4. 4 8 g) 4, ##0»J4 0*IS 
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: n -^.*yy= 1 : 4~3 : 7 "Ctefli) T*IIJ8Ufc&, i&Mt&tb 

^Hf (1 7. 64g, *H&5) : : 1 H-NMR (3 OOMHz, DM 

SO-d e 53. 27 (s, 3H) , 3. 72 (m, 2H) , 4. 4 

9-4. 72 (m, 4H), 4. 93 (m, 2H), 5. 16 (br, 2H), 
6. 55 (d, 1H, J = 8. 0), 6. 97 (d, 1H, J = 1 . 9), 7. 
11 (t, 1H, J =7. 7), 7. 18-7. 35 (m, 6H), 7. 39 
-7. 58 (m, 4H), 7. 65-7. 78 (m, 3H), 7. 83 (d, 
1H, J = 8 . 5), 7. 89 (d, 1H, J = 8 . 5), 7. 98 (d, 1 
H, J = 7 . 7), 8. 08 (s, 1H), 11. 01 (br, 1H) , 11. 
27 (s, 1HK Rf = 0. 51 (Mx^;l/ : n -/\dfit>= 1:1). 

c##« 6 ) 

l- C3- c (^y^)V) (tv-jixjisfc— )V) 7x^3 -2- 

[ [2- (9 H-#>k*y-;V- 2 ) xfM ^V^V75>] 
x*yy • lJftft«K (^#6 • lVkMVL) 

qmfa 1 (15 1. 3 4 g) t$m#-3 (2 6 3. 0 5 g) ##$|4£> 
"ti^#:4©^^i:^^EJES:^U, fcB^fcUTHttflia-ttfctt (2 2 2. 

58g) , 2 (2 L+ 1 L) -C'iiU^l/ctl:, 4 

EttJftUT, j&HtSKDBItt (1 8 7. 9 4 g) £ ft£ $ ib C ;< # - 

;V (710ml) -ettUife^U 551, 4 0lCfiff^)Sl/fetl:, US;** 

;-;V (6 0 0ml) fi^HU 40tJ"Cl 2BSH«Eftj!1-3C: 

fcH«kOs SIE^b^fe ( 1 5 9. 2 9 g, qmfa6) : : 1 H-NMR 

(3 0 0MHz, DMSO-ds ; ; ifi^ifi) 53. 12 (s, 3H), 3. 72 

(br, 2H) , 4. 4 6 -4. 6 8 (m, 4H) , 4. 95 (s, 2H) , 

5. 12 (br, 2H), 6. 52 (d, 1H, J = 7. 7), 6. 95 (d, 

1H, J = l. 9), 7. 11 (t, 1H, J = 7. 7), 7. 16-7. 3 

4 (m, 6H) , 7. 4 0-7. 5 0 (m, 4H) , 7. 54 (t, 1 H, J 

= 8. 2), 7. 66-7. 78 (m, 3H), 7. 83 (d, 1H, J = 7. 
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7), 7. 85 (d, 1H, J = 8. 5), 7. 95-8. 02 (m, 2H), 
10. 7 9 (br, 1H) , 11. 2 3 (br, 1H), Rf =0. 4 3 (ft 
ixfjl/ : n -^^-9- V= 1:1). 

2-^W5;r-bb7x;> - i*fls**»tt (*W#7 • 1 hb 

r) 

tS/;l/(2 5g, 126mmol) (*J(fli*tt») ^xf;Vx-f^ ( 2 
5 1ml) fcftl*., JKfCiUfe. »b<«»im50%^W?V 

*»*(ii3g, i. 2 6moi) (##ft*tt«) tiTifeftoc-ee 

SsfrUT, WEfb^ft (*Mfr7 • 1 HB r, 19. 2 g, 7 8. 6mmo 1 , 
JW6 3°/o) ^efeli#;i:L/-C#fe : 'H-NMR (4 0 0MHz, DMSO- 
d 6 ) 5 2. 9 3 (s, 6H) , 5. 15 (s, 2 H) , 7. 6 3 (t, 2H, 
J = 7. 6), 7. 77 (t, 1H, 3 = 7 . 6) , 8. 00 (d, 2H, J 
= 7. 2), 9. 88 (s, 1H) . 

i*mm 8 ) 

(*?-;V) (7xx;v) r ^ y 7-t b> («t»Mfr8) 

DMF (31ml), yD^ytbV (4. 25g, 3 1 mmo 1 ) (SEStft 
$*±l£) , N - *=f-)\/J=- x ) >(4. 9 3 g, 46mmol) ( E IsC ft $ *± 
W s & i07D b°l/>^"^f H ( 2 2 m 1 , 3 14mmol) (W.'MiktiMi 

4 5 0 g; n-^*1*V:fti&x^=5 : 1) fcHM" * £ £ I- * 0 » * 
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~%Bt bxmUit&ty (*M#8, 2. 4 3g, 14. 9mmo 1, JR*4 
8%) : 1 H — NMR (400 MHz, CDC1 3 ) 52. 13 (s, 3 

H), 3. 06 (s, 3H), 4. 01 (s, 2H) , 6. 62 (d d, 2H, 
J = 8. 8, 0. 8), 6. 72-6. 77 (m, 1H), 7. 19-7. 2 
8 (m, 2H) . 

9 ) 

f7BV3-Mfcifl i f4fll^ 10 0ml ©S/al/V^fflEffiSfc* T 
HF (3 0ml) ^7j<^>fb^b V (6 0%o i ISA) (4. 8 g, 12 
Ommol) fcftl*.T3K»fcaU THF (10ml) T?#RU 

MVWA'a-^ (13. Og, 12 Ommol) £&Mf§ 

U THF (10ml) •e^lfe4-^nD7'feh»»x^ (9. 8 8g, 

6 Ommol) JBl^JRTOfc. 2 5 tJt* 1 2 «?HB« 

h^7 7-<- (J/'JJ7^V, 1. 0 k g ; ^3fU-> : #*x^/|/« 5 : 1 ) K 

3. 2 g, 5 6. Ommo 1 , JR$9 3%) : 1 H — NMR (4 0 OMH 
z, CDC 1 3 ) 51. 2 4 ( t , 3 H, J = 6. 8), 3. 54 (s, 2H), 

4. 11-4. 20 (m, 4H) , 4. 59 (s, 2H), 7. 31-7. 3 

7 (m, 5H) . 

x7 DVU- h btzMft^ZB^*- 10 0ml ©^177X3H, ±!B4 
-^V^W^^TthBtix^ (3. Og, 12. 7mmol) , IW 
(25ml) , x£y-;l/ (20ml), p - (4 8 3m 

g, 2. 54mmol) (B8*^tt§S) 4j6n^ ^mi-SU 2 4«flB3i«EU 
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( 1 . 5 9 g, 9. 6 8mmo 1 , ©¥7,6%) : 1 H — NMR (400 

MHz, CDC 1 3 ) 52. 17 (s, 3 H) , 4. 06 (s, 2H), 4. 6 
0 (s, 2H) , 7. 3 1-7. 3 7 (m, 5 H) ; 1 3 C - NM R ( 1 0 0 M 
Hz, CDC 1 3 ) 526. 42, 73. 3 1, 75. 26, 76. 68, 12 
7. 8 8, 1 2 8. 0 2, 1 2 8. 5 2, 1 3 7. 1 3, 2 0 6. 7 0. 

10) 

2 _ (t-^;^7x-^>ij/v) ^^^7tb7x;y (W^io) 

f7a>3-b UfcfBtt^fcfl&fcfc 5 0ml CD-f7.M-7v7.DC 2 - H 
P^^T-fe h7x7 V (4. 6 7g, 3 4. 3mmol) (HC^bfiKMO , 
-f§^/-^(3. 50g, 5 1. 5mmol) (*^b*tt») » *^b^ 
1/V (20ml) fciPAfc. U T^VrfV^T, tert-W 

^7x^MDU77> (11. 3g, 4 1. 2mmol) (MMUbfRftW 

^nAc^^ia^^^'J *WP7h^77-f- ($*".) : 7 0 0 g ; ^ 

^1t-> : *;xf^x-r^= 1 9 : 1) C^tS-^Ci: *J . Hr^H^UT 
WK-fb^«Rl (*H#1 0) (9. 7 3 g, 2 6. Ommo 1, )R$7 6%) & 
»fc : 1 H-NMR (270 MHz, CDC1,) 6 1. 07 (s, 9H) , 4. 
91 (s , 2H), 7. 35-7. 53 (m, 9H) , 7. 69-7. 84 
(m, 6H) . 
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1 . -ttfS ( 1 ) 



O 

R'-^(CH 2 )n-A 



[5$$s nit, 0frb2® 
R 1 

a) iti£>bUM7;V*;l'; 

c) w.m&^Lttji^r.mm^^M^t^ 



A J* 



R 



a) CH 2 NR 2 R\ 

b) CH 2 OR\ *fct± 

c) CH (OR 16 ) 2 ; 

a ) 7 S'/HS * f£7 ^ * 3f N > # ^tK-A'S. 

d) S&Sfc^l/Tfc iV>^7^=¥^i 

e) * # 0 T t> J;VN7;l"5 r -^ 

f) s^Sfc^bxt, j^t^-MM* 

g) gJftH%^UTt»J:^7y-;H 
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h) mm**&t}*mit*M 



j ) 

k) 



1) ±|B (b) ^ib (k) CDV^tv^oa^^jiSil^L^^ti/^i 



a) 
b) 
c) 
d) 
e) 

f ) 
g) 



% ^ u t t «fc v n # 1$ ik r )V * ;Wi 

% £ U T *» ck v n 9 $ 7 ^ # ; V \ 
4f It* J:^7U — JWi 



h) JiaHC^t ttrfrtSMI 



i) saigas: 



j) 



k) figIS & m b T fc J: 



1) ±E© (b) *><b (k) CDV^-f n^<DS* i f>iiilM^ll/^['&$^fc 



£7c, R 2 ^±IE(DS^t>© (a) 7^S*fel±T;mr^^r^*^— ^ 



(a) 
(b) 
(c) 
(d) 
(e) 
(f ) 
(g) 
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.(h) «a*-ffc£rfc*«Wlfc**i 

(i) «Jfc3Sfe*UTfcJ:v>***: 
(j) E^Sfe^UT^iv^^^S, £fcti 

(k) ±i© (a) *>5> (j) <D^1'ftfr®mtf>bMM&lRbVLG%ftfe 
R 4 li, 

(b) gglS&Wbtt) cfcv^&tmWl'; 

(c) g^a^^UTt» M^^T^^ 

(d) ttjfc3£fc#UTfc*W< 

(e) ill^f ltfei^77M;V; 

(f) g^a^^LT^.tv^TU-;^ 

(g) »aJSC^*£fcfiBW#; 

(h) najK?%^tf^tsw»*- 

(i) fCfeiv^i* 
(j) £ W U T £ ±v^*3ll#S** 
(k) ±ia© (a) (j) m^4^©S^kM:^b^£ ; ft^ 

(1) S i R 5 R 6 R ? -e^$tts^^^-rs 

(a) ilM^^/cli^^^MT^^^av 

i 

(b) 7x-;l/| 
R 1 5 

(a) II^ttTiK^ 

(b) tf&ttttT^^V; 

(c) SttfiiftT^^^i 

(d) g^S^UT^ iv>7x^;v; 

(e) jtgafcJ&UTfcJ:v>*V"y;m, 

(f) Svmi»^1/T, Ji^*-^**^ ; 
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-jSS^ (2) 




(a) 

(b) /ND^X 

(c) T^u^r-^a, 

(d) *)li$*V)Vm. 
( e) flfe©7^>g ; 

R 8 &, 

( a) zfciil, 

(b) fl£tt7JI"¥>Hk 

(c) «7Aodr>a, £fcfcfc 

(d) N (R 1 4 ) 2 , {ai/R l4 li{ga7;V=¥^»'fe^1- ; 

R 9 (i, 

( a) tK^x 
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(b) ffii7i^;H> 

(c) i&M7)V3*i/m ; 
R 10 &> 

(a) i&m7JV^rJVm, £tc& 

(b) «7;V3dr^«; 

r 10 t mi$(DR 10 t*ifexmm$, R io ^m^(DR io tmm^^iffv-c 

(a) fii4*Ltt.i^Th7»; 

(c) r-ocH 2 o-j •t'*§£U*:ffi&«$:iri/T& <*vm , 

R 1 1 (i, 

(a) zKJH, 

(b) {tll^^T^^^a, 

(c) ^^{S^7^^r^»> 

(d) SM*fl£»7;i>*;l'*, 

(e) ®a7WS*feli©i7iV3#t/l'S:0-5|ft§7x-^ 

(f ) 4&m7jv*)im£tc\mm7jv o~ 7^*1-5 1 -t7f 

w 

<IU (I) R 1 ^zkiUCDi:^ R l2 fc N <kt>*R l3 li, MUX, 

(a) zk; 

(b) ««#fitt7;WI'i 

(c) ^«[«<S»7;mr^i 

(d) *ttfi«R7/mr;Vi 
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(e) &M7)l>*)\'&&%-&1&m7)\'U 0-5« t57xr;H, 

(f ) {&m7 )\s&£fcl*1&B.7 )Vu o~7fla^-TS l -i-y* 

(h) U< &R ,2 £R 13 ^l££UT&T©^«$UTfc<fc<, 
(h-1) i/^D7M;H, 

(h-2) mtm? i k$&mmm 

(II) R 1 'tfymvit&^tt, R 1 2 

(a) a^M7;i/^;i/a, 

(b) #&ft<£M7;W)/; 

(c) ^^«7^^;vi 

(d) ®tr^4;n* fctttii7;v3 o ~ 5itt§ 7 x^jh, 

M 

£;*cU <fc R 1 3 f£, 
(a) 

(b) «T^4^*> 

(c) ; 

Kfls"t*-2:feW*i:ta, -JRsS (3) 



OH 



(3) 
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3> ( 2 ) £j5vvt> Ar'feitfArMt, U < 

3&>\ 3&II-hDa, 7?^S, fcU<£N (CH 2 C 6 H 6 ) S0 2 R 16 4IU 

;w»-o&»k c<DR l M±^;v»£kf*^v^;i'g't?&'; , i^r 2 ^ 7* 
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